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SECTION 8 

STATISTICAL ANALYSIS OF DATA 

NORTHERN NEW JERSEY 

This  s e c t i o n  g ives  t h e  s t a t i s t i c a l  a n a l y s i s  f o r  t h e  three seasons 

( f a l l ,  summer and win te r )  of da t a  c o l l e c t e d  i n  Bayonne and El izabe th ,  

New Jersey.  Each season i s  analyzed s e p a r a t e l y  followed by a n a l y s i s  of 

Devils Lake, North Dakota and Greensboro, North Carol ina.  The t h r e e  

seasons of New J e r s e y  are then compared. 

F i r s t  Season 

A d e s c r i p t i o n  of t h e  362 people  s tud ied  i n  Bayonne and El izabe th  i n  

t h e  f i r s t  season is given by the  r e s u l t s  of t h e  Household Ques t ionna i r e  

( see  Table 143). S l i g h t l y  more than ha l f  (50.6%) were male. The age 

range  was from 5 t o  89 yea r s  of age. 

housewives, 15% were s t u d e n t s  and 5% were r e t i r e d .  About 46% were 

c u r r e n t  smokers and 17% were former smokers. The v a s t  ma jo r i ty  of 

smokers used c i g a r e t t e s .  Fifty-one people l i s t e d  p a i n t i n g  as a hobby 

and nine l i s t e d  i t  a s  an occupation. About 74% had window a i r  condi- 

t i o n e r s  and about 95% had gas s toves ,  

About 56% were employed, 16% were 

The r e s u l t s  of the  24-hour a c t i v i t y  screener  a r e  given i n  Table 

114. Piore people  were exposed t o  tobacco ( 4 5 % )  o r  smoke (60%), s e r v i c e  

s t a t i o n s  or garages (19%), odorous chemicals (23%),  high dus t  o r  p a r t i -  

c u l a t e  levels (17%), au to  o r  t ruck  exhaust (1773, an< c l ean ing  s o l u t i o n s  

(26%) during t h e  s tudy  per iod  than  any o the r  subs tances  covered by t h e  

screener .  

Table 145 p resen t s  a summary of the  sample s i z e s  a v a i l a b l e  f o r  t h e  

twenty-two v o l a t i l e  conpounds co l l ec t ed  i n  environmental. and b rea th  

samples f o r  Bayonne and E l i zabe th ,  New Je r sey ,  f o r  s t a t i s t i c a l  a n a l y s i s  

of t h e  TEA! F i r s t  Season P i l o t  Study. The t a b l e  shows v a r i a t i o n  i n  t h e  

sample s i z e s  by media and by compound. This i n d i c a t e s  t h a t  no t  a l l  

information was c o l l e c t e d  on each person i n  t h e  sample. While t h e  

ranges of sample  s i z e s  f o r  pe r scna l  a i r  were r e l a t i v e l y  s m e l l  over 

compounds, those  f o r  b r e a t h  and water were r e l a t i v e l y  l a r g e .  Also, as 

descr ibed  e a r l i e r ,  t h e  sample s i z e s  f o r  outdoor f i x e d - s i t e  w e r e  rcuch 

sma.ller than those  of the  o t h e r  media. 

304 
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T a b l e  143.  HOUSEHOLD QUESTIGNNAIRE - XEV JERSEY 

0.1 SEX Male 183 
Female 179  

362 
- 

4.2 . RACE Hispanic 
Black - Not Hispanic  
As ian lPac i f i c  I s l a n d e r  
White - Not Hispanic  
Other 

4 . 3  AGE 5 - 17 54 
18 - 29 IO0 
30 - 39 76 
40 - 49 40 
5 0  - 59 44 
60 - 69 36  
70 - 79 9. 

2 
361 
- 80 - 89 

Q - 4  Emp 1 o y e d 203 
159 Unemployed - 
362 

9.8 Length of T ime  With Present  Employer 
Less Than 1 Year 4 4  

1 - 5 Years 7 1  
6 - 10 Years 36 

11 - 15 Years 2 1  
16 - 20 Years 5 
21 - 25 Years 11 
26 - 30 Years 6 
31  - 35 Years 5 

3 36 - 4C Years 
202 
- 

9 . 9  Percen t  of Time 
Smokers. 

0 - 9  
10 - 19 
20 - 29 
30 - 39 

\ *  40 - 49 
50 - 59 
60 - 65; 
70 - 79 
80 - 89 
90 - 99 

60 
44 
1 

249 
2 

356 
_I 

Employment P u t s  You I n  Close Ccntac't With 

38 
29 
14 

7 
5 

15 
6 
7 
6 

74 
201 
- 

3 05 
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Table 143 (continued) 

Q.10 Does Your Occupation Usually Take You Away From Home? 
Yes 190 

11 
201 
I_ 

No 

4.12 ’ Status If Not Presently Employed. 
Housewife 5 7  
Student 55 
Unemployed 22 
Retired 19 
D is ab led 5 

158 
- 

Q. 14 Presently Employed At Usual Occupation. 
Yes 200 

238 
No 3a 

4.15 How Long Enployed At Usual Occupation. 
Less Than 1 Year 4 6  
1 - 5  70 
6 - 10 30 

11 - 15 16 
16 - 20 13 
21 - 25 . 9  
26 - 30 6 
31 - 35 6 

b 
200 
- 36 - 40 

Q. 16 Do You Work In Or At Any Of The Following OccupationsOr 
Est ab lishment s? 

Painting 9 
Dry Cleaning 0 
Chemical Plant 20 
Petroleum Plant 14 
Service Station/Garage/Engine Repair 12 
Furniture Repair or Refinishing 2 
Plastics Manufacture or Formulation 16 
Textile Mill 1 
Wood Processing Plant 1 
Printing 4 
Scientific Laboratory 4 
Dye Plant 2 
Hospital 6 
Metal Products 7 
Battery or Electrical Components Kacufacture 2 
Refrigerator/Air Cond. Repair or Manufacture 1 
T2xi/Eus/Truck Driver 15 
Pest Control 0 
Drug Manufacturing or Formulating 4 
Photo Developing 1 

2 
c on t inu e d $%ging Landscaping/Gar 
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Table 143 (continued) 

4.17 Does Anyone Else In Your Household Work At Or In Any Of The 
Following Occupations Or Establishments? 

Painting 10 
Dry Cleaning 1 

Service Station/Garage/Engine Repair 9 

Textile Mill 5 

Printing 4 
Scientific Laboratory 3 
Dye Plant 1 
Hospital 7 

14 
8 

1 
7 

0 

Chemical Plant 
Petroleum Plant 

Furniture Repair or Refinishing 
Plastics Manufacture or Formulation 

Wood Processing Plant 

21 
4 
1 

11 
0 
8 
1 

Eietal Products 
Battery or  Electrical Components Manufacture 
Refrigerator/Air Cond. Repair or Manufacture 
Taxi/Bus/Truck Driver 
Pest Control 
Drug Manufacturing or Formulating 
Photo Developing 
Landscaping/Gardening 0 

Q. 16 Average Number' Of Hours kor~ally Spent Away Frcm Home. 
6 1  

4 - 7  64 
8 - 11 169 

1 2  - 15 56 
16  - 19 6 

4 
360 

Weekday 0 - 3 

20 - 24 - 

Weekend 0 - 3 94  
4 - 7  1 2 2  
8 - 11 86 

12 - 15 33  
16 - 19 9 
20 - 24 1 6  

3 60 
- 

Q. 20 Do You Now Or Have You Ever Smoked Cigarettes? 
Yes 228 

134 No 
362 
- 

continued 



Table 143 (continued) 

4 . 2 1  Age When First S t a r t e d  Smoking. 
5 - 9  5 

10 - 1 4  56 
15  - 19 13 1 
20 - 24 26 
25 - 29 6 
30 - 39 1 
40 - 49 2 

22 7 
- 

4.22 I f  You No Longer Smoke, How Old Were You When You Last Gave 
Up Smoking? 

10 - 14 2 
15 - 1 9  9 
20  - 24 12 
25 - 29 9 
3 0  - 34 8 
35 - 39 4 
40 - 44 2 
45 - 49 5 
50 - 54 5 
55  - 59 3 
60  - 64 1 

60 
- 

4.23 How Many C i g a r e t t e s  Smoked Per Day? 
1 - 4  26 
5 - 14 46 

15 - 24 7 4  
25 - 34 45 
35 - 49 27 

10 - 50 o r  More 
228 

4.24 U s e  Other  Forms of Tobacco. 
C iga r s  9 
Snuff 0 
Chewing Tobacco 3 
Pipe 5 
Other  0 

4.25 Does Anyone Else I n  Your Household Smoke? 
Yes 196 
N o  

cont  inued 
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Table 143 (continued) 

h’umber of Smokers. 
1 132 
2 34 
3 12 
4 3 
5 4 
6 I 
7 1 

C i g a r e t t e s  187 
Cigars  4 
Pipe  6 

4.26 Pump Own Gas. 
Yes 26 

335 
36 1 
I_ 

No 

Q. 27 Do Your Own Dry Cleaning 
Yes 5 

35 7 No 
362 
- 

Q.28 Do You Pursue Any O f  The Following Hobbies? 
F u r n i t u r e  Refinishing 15  
Pa i n  t i n g  51 
S c a l e  Models 7 
Gardening 68 

4.29 Does Anyoce E l s e  I n  Your Household Pursue Any O f  The Following 
Eobbies? 

P a i n t i n g  37 
F u r n i t u r e  Refinishing 15  
S c a l e  Models 7 
Gardening 68 

4.30 Do You Work With O r  Use I n s e c t i c i d e s ,  P e s t i c i d e s ,  o r  Herbi- 
cides, A s  In  Farming, Gardening, O r  Extermination? 

Yes 47 
No 315 

362 
- 

How Often? Rarely 22 
Occasional ly  1 7  
Often 

309 

7 
46 
- 

080042 
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4 . 3 1  

4 . 3 2  

4 . 3 3  

Q .  34 

Q .35  

4 . 3 6  

Q. 37 

What 

Table 143 (continued) 

How Often Do You Have Your House Treated For Pests? 
Never 200 
Weekly 6 
Monthly 84 

7 2  
3 62 
- Yearly 

Do You Consider Pour 
Excellent 106 
Good 20 1 
Fair 53 

2 Poor 
362 
- 

Current Physical Condition? 

Currently Taking Any Prescription Medication(s) On A'Regular 
Daily Basis? 

Yes 79 
No 

36 1 
282 - 

Have You Taken Any Non-Prescription Medications In The Past 
48 Hours? 

Yes 140 
217 NO 
357 
- 

Are You.Presently Under A Doctor's Care? 
Yes 59 

302 No 
36 1 
- 

Are You Presently Suffering From Any Respiratory Problems? 
Yes 68 

288 NO 
356 
- 

Which Of The Following Conditions Have You Ever Been Treated 
For? 

Anemia 40 
Liver Disease 4 
Kidney Disease 11 

How Would You Rate Your General Recreation/Exercise Activity 
Pat tern? 

Heavy 53 
Light 22 7 

8 2  Sedentary 
362 
- 

cont hued 
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Table 143 (continued) 

4.38 

Q. 43 

How Would You Rate Your A c t i v i t y  On The Job?  
Heavy Phys ica l  A c t i v i t y  65 
Light  Phys ica l  A c t i v i t y  107 
Sedentary 34 

156 Rot Applicable 
3 6 2  
- 

How Many Years Have You L i v e d  I n  This Area? 
1 - 10 150 

11 - 20 84 
21 - 30 56  

4 1  - 50 20 ~ 

51  - 60 13 
61 - 70 9 

1 7 1  - 74 
36 1 

31  - 40 28 

- 

Q. 44 How Long Have You Lived A t  Your Current Address? 
1 - 9  218 

10 - 19 85 
20 - 29 34 
30 - 39 11 
40 - 49 2 
50 - 59 3 

1 60 - 69 
354 
- 

4.45 Do You Cool Your Home W i t h  Any O f  The Following Appliances? 
Cen t ra l  A i r  Conditioning 14 
Window A i r  Conditioning 2 6 7  
Evaporative Cooler (s )  2 
Window Fax( s) 100 
C e i l i n g  Exhaust Fan(s) 15 
C i r c u l a t i n g  Fan ( s )  72 

Do You Have Any Of The Following Appliances? Q. 46 
Gas Stove  3 4 2  
E l e c t r i c  Oven 28 
Gas Furnace 161 
O i l  Heat 182 

31 I 000044 



Table 144. 24-HOUR EXPOSURE As\rD A C T I V I T Y  SCREENER - NEW JERSEY 
FIRST SEASON 

1. 

2. 

3.  

4 .  

5. 

6. 

a. 

9. 

Have you been t o  a dry  c leaning  establ ishment  i n  
t h e  p a s t  2 4  hours? 

Have you done your own d r y  c leaning  i n  t h e  p a s t  
24 hours? 

Have you used tobacco i n  any form i n  t h e  p a s t  24 
hours? 

Have you remained i n  c l o s e  contac t  w i t h  smokers 
f o r  extended per iods?  

Have you used o r  worked w i t h  i n s e c t i c i d e s ,  
p e s t i c i d e s ,  o r  h e r b i c i d e s  i n  any way inc luding  
farming, gardening, and exterminat ion i n  t h e  
p a s t  24 hours? 

Have you been swimming 

Have you worked a t  any 
occupat ions o r  been i n  
fol lowing bus inesses?  

P a i n t i n g  
Dry Cleaning 
Chemical P l a n t  
Petroleum P l a n t  

i n  t h e  p a s t  24 hours? 

of t h e  fol lowing P a s t  
Week any of t h e  - 

58 
35 
37 
19 

Have you pumped your own g a s  i n  t h e  pas t  24 hours? 

- -- 
000045 

Service  Station/Garage/Engine Repair 
F u r n i t u r e  Ref in ish ing  or  Repair  
P l a s t i c s  Manufacture o r  Formulation 
T e x t i l e  M i l l  
Wocd Processing P l a n t  
P r i n t i n g  
S c i e n t i f i c  Laboratory 
Dye P l a n t  
E o s p i t a l  
Metal Work/Smel t er s 

312 

15A 
10 
15 
6 
8 
17 
18 
4 

38 
22 

% 

16 
10 
10 
5 

4 3  
3 
4 
2 

5 
5 
1 

11 
6 

- 

7 - 

Yes 9 
No - 352 

361 

Yes 9 
No 352 

36 1 

Y e s  3 
No 357 

3 60 

Yes 161 
No 199 

3 60 

Yes 215 
hTo - 144 

359 

Yes 20 
No - 341 

361 

- 

- 

- 

Y e s  1 
No 360 

361 
- 

P a s t  24 
Hours - % 

27 7 
13 4 
21 6 

9 2 
67 19 
7 2 

11 3 
5 1 
6 2 
9 2 

14 4 
4 1 

13 .4 
17 5 

continued 



Table 144 (continued) 

10. Have you been exposed t o  any of t h e  
following? 

Solvents 
Odorous Chemicals 
Toxic o r  Hazardous Chemicals 
Sigh Oust o r  P a r t i c u l a t e  Levels 
Auto/Truck Exhausts 
Cleaning So lu t ions  
Degreasing Compounds 
Other 

P a s t  
Week % 

7 9  22 
162 45 
49 14 
87 24 
93 26 

165 46 
39 11 
28 8 

- -  
P a s t  24 
Hours 

37 
83 
27 
63 
62 
94 
19 
19 

x 
10 
23 

7 
17 
17  
26 
5 
5 

- 



NOTES TO TABLES 145 TO 242 

1. 

2. 

3 

4. 

5 .  

6 .  

7 .  

8. 

9 .  

Toluene was not  measured i n  b r e a t h ,  overnight and daytime personal  a i r  
o r  overnight and daytime f ixed  s i t e  outdoor a i r .  
- o-dichlorobenzene, and 2-xylene were no t  measured i n  water. 

Sample s i z e  i n d i c a t e s  t h e  number of i n d i v i d u a l  samples. The minimum 
2nd maximum sample s i z e  i n d i c a t e  t h a t  no t  a l l  compounds always had a 
va lue  f o r  every indllvidual sampled. 

Dibrcmochloropropane, 

. -  

Fie ld  samples acd d u p l i c a t e  measurements were averaged b e f o r e  t h e  
percentages were computed. 

Proximity t o  p o i n t  source: 
Low = more t h a n  1.5 k i lometers  from a po in t  sou rce ,  

High = w i t h i n  1.5 k i lometers  of a t  f e a s t  one p o i n t  source ,  
Moderate = borde r ing  on h igh  exposure a reas  and i n t e r s e c t e d  by 

m a  j o r  highways. 

Percentages i n  t h e  t a b l e s  are population e s t ima tes  (i.e.,  t hey  a r e  
weighted s t a t i s t i c s ) .  
i n  Bayonne o r  E l i zabe th  excluding those  on m i l i t a r y  r e s e r v a t i o n s  o r  
l i v i n g  i n  group q u a r t e r s ,  people under seven yea r s  of age ,  t h e  mental- 
l y  o r  phys i ca l ly  incompetent ( inc luding  many people over  65) ,  and 
those who changed'key c a t e g o r i e s  dur ing  t h e  start-cp of t h e  s tudy  
( i . e a ,  those who went from smoker t o  non-smoker, changed occupat iona l  
exposure s t a t u s ,  e tc . ) .  

The es t imated  population is  f o r  persons  l i v i n g  

Measurable i s  def ined  as above t h e  q u a n t i f i a b l e  l i m i t .  A l l  concentra- 
t i o n  da ta  i s  considered s i g n i f i c a n t  t o  t w o  f i g u r e s .  

Approximate popula t ion  sizes va ry  due t o  d i f f e r e n c e s  i n  sample s i z e s .  

Team f i r s t  season i s  August through November of 1981. 

To c a l c u l a t e  an e s t i m a t e  of a 95% confidence i n t e r v a l  f o r  t h e  geo- 
me t r i c  mean, t h e  upper l i m i t  would be (geo. mean) x (geo. ~ . e . ) ~  and 
the  lower l i m i t  would be (geo. mean) f (geo. s . e . )? ,  where geo. mean 
i s  t h e  geometric mean and geo. s .e .  i s  the  geometric s t anda rd  e r r o r .  
To obta in  a more a c c u r a t e  e s t i m a t e  use 1.96 in s t ead  of 2. 

314 000047 
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Table 145. DATA AVAILABLE FOR STATISTICAL AE:ALI'SIS BY MEDIA 
NEW JERSEY FIRST SEASON 

- -- -- - _ - - - -  I_-_-.- --I- - - - - - - -- - --- ----e- ------ 
a Sample Size Ranges -I 

Media Bayonne El izabe th  Comb i ned - - - - --- 
Breath 119-144 176-196 295-339 

Overnight Personal  A i r  147-149 197-199 346-348 

Daytime Personal Air 142-143 196-198 339-341 

Overnight Fixed S i t e  
Outdoor A i r  

Daytime Fixed S i t e  
Outdoor A i r  

27-3 1 54-55 81-86 

29-33 56-57 86-90 

Water 118-153 147-201 265-354 

- a /  For 22 v o l a t i l e  organics .  

3 15 



Creat ing the  Computer Analysis  F i l e  
e- - 

Before s t a t i s t i c a l  a n a l y s i s  could be undertaken,  s e v e r a l  manipula- 

t i o n s  were necessary t o  process  t h e  d a t a  c o l l e c t e d  and c r e a t e  computer, 

a n a l y s i s  Piles. F i r s t ,  a few observa t ions  were de le t ed  because i t  was 

deemed by chemists  t h a t  the  d a t a  was ques t ionable .  Second, the  water 

samples c o l l e c t e d  a t  two d i f f e r e n t  time pe r iods  were averaged. Third,  

because of t h e  d i f f i c u l t y  of maintaining s u f f i c i e n t  GC r e s o l u t i o n  f o r  

each p a i r  of chemicals,  t h e  q u a n t i t a t i v e  v a l u e s  of m-dichlorobenzene and 

2-dichlorobenzene as w e l l  as - m-xylene and E-xylene were combined t o  g ive  

one t o t a l  number f o r  m,p-dichlorobenzene and one f o r  =-xylene. I n  

t h i s  manner a l l  samples could be more r e a d i l y  compared. 

w a s  done on 20 v o l a t i l e  compounds. Fourth,  v a l u e s  below t h e  l e v e l  of 

d e t e c t i o n  (LOD) were se t  equal  t o  1 / 2  LOD and va lues  a t  t r a c e  were set  

equal  t o  5/8 QL ( q u a n t i f i a b l e  l i m i t )  where 5/8 QL was t h e  midpoint 

between t h e  LOD and t h e  QL. For water t h e r e  was no LOD category.  

F ina l ly ,  d u p l i c a t e  samples were averaged. 

media and compound w a s  then def ined a s  t h e  maximum of t h e  ind iv idua l  

q u a n t i f i a b l e  l i m i t s  f o r  each sample. 

- 

- 
Thus, a n a l y s i s  

The max QL f o r  a p a r t i c u l a r  

The ca l cu la t ed  sampling weights  descr ibed i n  Sec t ion  4 were ad jus t -  

ed t o  compensate f o r  missing d a t a ,  This  adjustment  w a s  done by weight 

c l a s s  p e r  compound p e r  media. 

ob ta in ing  t h e  t o t a l  weight f o r  a l l  observa t ions  wi th in  a weight class,  

then d iv id ing  by the t o t a l  weight f o r  a l l  obse rva t i cns  where concentra- 

t i o n  information w a s  obtained and n o t  missing.  The o r i g i n a l  weight of 

t he  observa t ion  w a s  then  mul t ip l i ed  by t h e  adjustment  f a c t o r .  

The adjustment f a c t o r s  were ca l cu la t ed  by 

o r i g f n e l  weight x t o t 2 1  weight p e r  weight class 
t c t a l  weight p e r  weight c1Ts-s excluding those  ad jus ted  weight = 

with  missir?g da t a .  

The popula t ion  of in ference  was es t imated  t o  inc lude  128,603 

ind iv idua l s .  Unless otherwise s t a t e d ,  a l l  r e s u l t s  apply t o  t h i s  popula- 

t i o n  o r  a s p e c i f i e d  subgroup of t h i s  popula t ion .  

Quan t i f i ab le  L i n i t s  - --- 
Before p re sen t ing  percents  measurable and surrmary s t a t i s t i c s ,  t h e  

q u a n t i f i a b l e  limits f o r  t h e  va r ious  compounds and media w e r e  examined. 

The purpose o f  t h i s  examination w a s  t o  i n d i c a t e  hcw t h e s e  l i m i t s  v a r i e d  

for each compound. 

316 000049 



, 

Tables 146 through 151 show by medium and compound t h e  minimum of 

t h e  range of q u a n t i f i a b l e  l i m i t s  (min QL), the  maximum of t h e  range of 

q u a n t l f i a b l e  l i m i t s  ( m a  QE), r a t i o s  of max QL t o  min QL (R l ) ,  weighted 

percentages above max OL, weighted percentages measurable, and r a t i o s  of 

percentage measurable t o  percentage above max QL (R2). For sotxe com- 

poundsI . t h e  range between max QL and min QE w a s  q u i r e  l a r g e  as demon- 

s t r a t e d  by R1. Excluding dibromochloropropane which had a v e r y  l a r g e  

d i f f e r e n c e ,  R l  f o r  b rea th  had a range from 5 t o  2 7 ,  f o r  overn ight  

pe r sona l  air the  range w a s  from 3 t o  44, f o r  daytime pe r sona l  air  t h e  

range  w a s  from 4 t o  44, f o r  overnight  outdoor a i r  t h e  range w a s  from 2 

t o  70, and f o r  daytime outdoor a i r  from 5 t o  32. A s  another  i n d i c a t i o n  

c f  t h e  v a r i a t i o n  i n  t h e  q u a n t i f i a b l e  l i m i t s  t he re  were seve ra l  l a r g e  

d i f f e r e n c e s  between percentage measurable 2nd percentage above mar; QL 

(R2). For brea th ,  R2 ranged from 1 t o  141 (1  t o  27 excluding s tyrene); .  

f o r  overnight  personal  a i r  from 1 t o  109 ( I  t o  11 excluding chloroben- 

zene);  f o r  daytime personal  a i r  from 1 t o  7 ;  f o r  overn ight  outdoor a i r  

from 1 t o  98 (1 t o  55 excluding chloroform); f o r  daytime outdoor a i r  

from 1 t o  8. Thus, f o r  b r e a t h  and a i r  the  range i n  t h e  QLs w a s  q u i t e  

l a r g e  f o r  t h e  va r ious  compound. For water, s i n c e  t h e r e  was v e r y  l i t t l e  

v a r i a t i o n  i n  the  QLs, t h e r e  w a s  very l i t t l e  d i f f e r e n c e  i n  t h e  percentage 

measurable and percentage above max QL. 

Weighted Percent  Measurable 

Table 152 shows t h e  weighted perceritage of compounds measurzble 

(above t h e  q u a n t i f i a b l e  l i m i t )  f o r  b rea th ,  water, overn ight  personal  

a i r ,  daytime personal  a i r ,  overnight  outdoor ( f ixed - s i t e )  a i r ,  and 

daytime outdoor ( f ixed - s i t e )  a i r  samples f o r  20 compounds. - 
I n  gene ra l ,  of t h e  compounds analyzed,  1 ,2-dichloroethane,  bromo- 

dichloromethane, dibromochloromethane, chlorobenzene, bromoform, dibro- 

mochloropropane , am? - o-dichlorobenzene had low percentages  i n  a i r  and 

b r e a t h  (see Table 153) whi le  1,Z-dichloroethane, bepzene, carbon tetra- 

c h l o r i d e ,  chlorobenzene, bromoform, s t y r e n e ,  e thylbenzene,  - m,p-dichloro- 

benzene, and --xylene were l o w  i n  weter. Genera l ly ,  f o r  b rea th ,  

personal  air, and outdoor  a i r ,  t h e  percentages  by conpound w e r e  approxi- 

mately t h e  sane w h i l e  t h e  percentages by conpcunc? were of te r .  very 

d i f f e r e n t  f o r  water (e.g., benzene). For l , l , l - t r i c h l o r o e t h a n e ,  ben- 

zene, t e t r ach lo roe thy lene ,  e thylbenzene,  - o-xylene, and - m,p-xylene, t h e  
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Table 153. TARGET COMPOUNDS SORTED BY PERCENT KEASURABLE IN AIR AND 
BREATH SAMPLES - WEE JERSEY F I R S T  SEASON 

UBIOUITOUS COMPOUNDS a /  - m,pXylene 
Tetrachloroethylene 

. Ethylbenzene 
Benzene 
I,l,l-Trichloroethane - o-Xy lene 

OFTEN PRESENT 
Chloroform 
Carb’on Tetrachloride 
Trichloroethylene 
Styrene - m,E-Dichlorobenzene 

OCCASIONALLY FOUND 
1,2-Dichloroeth&e 
Chlorobenzene 
- o-Dichlorobenzehe 
Dibromochloropropane 
Bromodichloromethane 
Vinylidene Chloride 

WEVEF. FOUND 
Bromoform 
Dibromochloromethane 

89 - 99 
80 - 93 
80 - 93 
75 - 95 
73 - 85 
73  - 87 

36 - 60 
20 - 53 
29 - 53 
17 - 83 
23 - 76 

3 - 4  
2 - 9  
1 - 9  
0 - 1  
0 - 2  
0 - 12 

0 
0 

- a /  Greater than 50% measurable in personal air, breath and outdoor air. 
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percentage measurable was 7G% o r  higher  f o r  b rea th ,  day and n igh t  

personal  a i r ,  and outdoor a i r  samples. For water ( see  Table 1 5 4 ) ,  

chloroform, bromodichloromethane, and dibromochloromethane were mea- 

su rab le  i n  70% or more of t h e  samples. The bromo- compounds had ve ry  

low percentages i n  b r e a t h ,  personal  a i r ,  and outdoor a i r  bu t  bromodi- 

chloromethace and dibromochloromethane had over  99% measurable i n  water. 

Most benzene compounds were high i n  b rea th  and air  but  low i n  water. 

The except ions were chlorobenzene and - o-dichlorobenzene which were low 
i n  a l l  media. For pe r sona l  a i r  and outdoor a i r ,  percentages were about  

t h e  same day and n igh t  w i th  nightime Percentages usua l ly  s l i g h t l y  

h igher .  

By c i t y  

Percentages measurable €or  t h e  s i x  sample types  are analyzed by 

c i t y  i n  Table 155. The t a b l e  a l s o  shows t h e  r e s u l t s  of t-tests of d i f -  

fe rences  between the  two c i t i e s  wi th  an a s t e r i s k  placed by t h e  h igher  

percelltage i f  t h e  d i f f e r e n c e  proved s i g n i f i c a n t .  General ly ,  there  were 

no marked d i f f e r e n c e s  between t h e  two c i t i e s ,  bu t  i n  s e v e r a l  cases t h e  

percentages for El izabe th  d id  tend t o  be higher .  F i f t e e n  of the  22 

percentages t h a t  w e r e  sfgnif icant3.y d i f f e r e n t  were h ighe r  f o r  El izabeth.  

Water e s p e c i a l l y  showed h ighe r  percentages i n  El izabe th  f o r  some com- 

pounds. 

were s i g n i f i c a n t l y  d i f f e r e n t  i n  two o r  more media. 

compounds were chloro- compounds. 

Percent  Abcve 10 

S ix  of t h e  e leven  compounds t h a t  showed s i g n i f i c a n t  d i f f e r e n c e s  

Sever. of t h e  eleven 

- 
Table 156 shows t h e  percentages by compound wi th  concec t r a t ions  

g r e a t e r  than  10 pg/m3 f o r  b rea th ,  personal  a i r ,  and outdoor air  and 

g r e a t e r  than 10 ng/mL f o r  water. For water, chloroform and bromodi- 

chloromethane showed percentages  of 95% or g r e a t e r ,  whi le  a l l  o t h e r s  

w e r e  less than  1%. For b r e a t h  and t h e  a i rs ,  t h e  percentage f o r  personal  

a i r  w a s  h i g h e s t ,  u sua l ly  followed by b rea th ,  t hen  outdoor a i r .  The 

compounds w i t h  t h e  l a r g e s t  percentages over  10 pg/m3 were 1 , l  ,I .- tr ichlo- 

roe thane ,  benzene, t e t r ach lo roe thy lene ,  _m_,p-dichlorobenzene, and m,p- 
xylene.  Daytime personal  a i r  had e igh t  compounds wi th  percentages 

g r e a t e r  than  20 pe rcen t  while overn ight  personal  a i r  had s i x ,  daytime 

outdoor  a i r  had t h r e e ,  overn ight  outdoor a i r  only  had two and brea th ,  

f i v e  . 
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Table 154. TARGET COMPOUXDS SORTED BY PERCENT HEASURAELE I N  WATER 
SAWLES - NEW JERSEY FIRST SEASOK 

- -0 = P - - .  -us- -L->=t =* 
% Measurable 

PBIQUITOUS COMPOUNDS a/ 
Chlorof o m  99 
Trichloroethylene 51 
Bromodichloromethane 99 
Dibromochloromethane 99 
Tetrachloroethylene 53 

OFTEN PRESENT 
Vinylidene Chloride 
l,l,l-Trichloroethane 
Toluene 

OCCASIONALLY FOUND 
1,2-Dichloroerhane 
Bentene 
Carbon Tetrachloride 
Chlorobenzene 
Bromo f o m  
- m,p-Dichlorobenzene (isomers) 

--- 

NEVER FOUND 
S tgrene 
Ethylbenzene 
oc,E-Xylene (isomers) - 

4 0' 
46 
16 

0 
0 
0 

- a/ Greater than 50% measurable in water. 
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Table 157 shows t h e  percentages by compound wi th  concent ra t ions  

g r e a t e r  t han  10 pg/m3 or 10 ng/mL f o r  t h e  s i x  media by c i t y .  

t h e  percentages  were about t h e  same f o r  bo th  c i t i e s  wi th  El izabe th  

tending  t o  be s l i g h t l y  h igher  for some compounds. Some compounds 

appearing d i f f e r e n t  by c i t y  were ethylbenzene and chloroform f o r  daytime 

and overnight  personal  a i r ,  benzene f o r  overn ight  outdoor a i r ,  and 

l , l , l - t r i c h l o r o e t h a n e  for daytime outdoor a i r .  I n  a l l  cases ,  E l i zabe th  

showed t h e  h ighe r  percentage.  

Weighted Summary S t a t i s t i c s  - Overa l l  

General ly  

Addi t iona l  analyses  were done on s e l e c t e d  compounds wi th  high 

enough percentages  measurable t o  warrant  c l o s e r  s tudy  (see Tables 153 

and 154) ,  I n  p a r t i c u l a r ,  weighted summary s t a t i s t i c s  were computed for 
e leven  compounds f o r  b rea th ,  personal  a i r ,  and outdoor a i r  and e i g h t  

compounds for water. 

Tables  158 through 163 g ive  median q u a n t i f i a b l e  limits, a r i t h m e t i c  

means, a r i t h m e t i c  s tandard errors, geometric means, geometric s tandard  

e r r o r s ,  ranges ,  and p e r c e n t i l e s  for t hese  s e l e c t e d  compounds by media. 

The r eade r  should view t h e  est imated weighted 99th p e r c e n t i l e  with 

czu t ion ,  I n  examining t h e  t a b l e s  i t  is  noted t h a t  t h e  mean was h ighe r  

than  t h e  median and the  geometric mean. The d i f f e r e n c e  i n  these  statis-  

t i c s  w a s  sometimes q u i t e  l a r g e  as f o r  l ,P , I - t r i ch lo roe thane ,  t e t r ach lo -  

roe thy lene  and m,p-dichlorobenzene f o r  daytime personal  a i r .  One 

explana t ion  f o r  t h i s  can be i l l u s t r a t e d  by comparing t h e  90th perce .n t i le  

t o  t h e  maximum concent ra t ion ,  a s  shown i n  t h e  range. I n  some cases 

c i t e d  above, t h e  maximum va lue  was 1,000 times l a r g e r  than  t h e  90th  

p e r c e n t i l e .  This suggested large o u t l i e r s  which were increas ing  t h e  

mean. General ly ,  f o r  a i r  and b rea th  samples,  t h e  daytime pe r sona l  a i r  

va lues  were l a r g e s t  followed by overn ight  personal  a i r ,  then t h e  b r e a t h  

v a l u e s  which were l a r g e r  than daytime outdoor  a i r  va lues  which were 

s l i g h t l y  l a r g e r  than n ight t ime outdoor a i r  va lues .  

F igu res  2 1  through 30 show his tograms of t h e  o r i g i n a l  data along 

w i t h  his tograms obtained a f t e r  t ak ing  t h e  n a t u r a l  logari thms of t h e  da t a  

f o r  s e l e c t e d  compounds f o r  daytime pe r sona l  a i r .  The histograms on t h e  

o r i g i n a l  scale show only t h e  va lues  up t o  t h e  90th p e r c e n t i l e .  The 

f i g u r e s  show t h a t  t h e  his tograms,  a f t e r  t ak ing  n a t u r a l  l ogs  were c l o s e r  

t o  being normally d i s t r i b u t e d  than those  on t h e  o r i g i n a l  scale. Thus, 
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the figures indicate that the median and the geometric mean were much 
better measures of central tendency for the data than the arithmetic 
mean. Accordingly, in general, statistical tests on differences between 
geometric means (e.g., between cities) are presented here along with 
arithmetic means. Tests between medians are not presented since the 
data was weighted and software was not available for testing weighted 
medians. 

/ 

Tables 158 through 163 also indicate that compounds with relatively 
high levels in breath, personal air and outdoor air included l,l,l- 
trichloroethane, benzene, and m,p-xylene. Tetrachloroethylene also had 
relatively high levels, particularly in breath and personal air. For 
water, chloroform, bromodichloromethane, and dibromochloromethane had 
relatively high levels. 

- 

In comparing the mid QL (median quantifiable limit over all samples 
for the compound and media) to the summary statisticss it became appar- 
ent that a compound such as ethylbenzene for breath Rad relatively l o w  

summary statistics but relatively high percentage measurable because of 
a relatively low median QL. 

Table 164 gives a general comparison between the magnitude of the 
compound levels and the median QLs. If the magnitude were low in 
comparison with the median QL for both cities, then the comparison was 
labeled "low". If the magnitude were high for a city, then the name 
appears. Benzene, tetrachloroethylene, ethylbenzene, - o-xylene, and 
=-xylene showed high magnitudes over most-media (excluding water) f o r  

both cities. 1,Z-Dichloroethane, carbon tetrachloride, chlorobenzene, 
bromof o m ,  dibromochloropropane, and - o-d ichlorobenzene showed low 
magnitudes when compared with median QL over all the media in which ' 

information was obtained. 
Weighted Summary Statistics - By City 

Tables 165 through 170 give median QLs, weighted arithmetic neans, 
arithmetic standard errors, medians, geometric means, geometric standard 
errors, percentiles, and ranges for selected compounds by city for the 
six media. Generally, each statistic for breath, personal air, and 
water was higher for Elizabeth than for Baycnne. 
trend was not at all evJdent. The tables also show the results of 
statistical test of differences between the two cities for the arith- 

For outdoor air this 
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metic  mean and geometr ic  mean, with a n  a s t e r i s k  placed by the  h ighe r  

va lue  i f  t he  d i f f e r e n c e s  were s i g n i f i c a n t .  For b r e a t h ,  personal  a i r ,  

and water, s e v e r a l  of t h e  t e s t s  showed s i g n i f i c a n c e  wi th  those s ta t is t -  

ics  t h a t  were s i g n i f i c a n t l y  d i f f e r e n t  being predominantly h ighe r  f o r  

El izabeth.  For daytime outdoor a i r ,  those t h a t  were s i g n i f i c a n t l y  

h igher  were h ighe r  f o r  Bayonne. 

Tables 171  through 176 g ive  t h e  r a t i o s  of E l i zabe th  t o  Bayoane by 

t h e  s ix  media f o r  percentage  measurable, a r i t h m e t i c  mean, median, 

geometric mean, and maximum value.  For b rea th ,  daytime personal  a i r ,  

overnight personal  a i r ,  and water ,  t he  r a t i o s  show aga in  t h e  h igher  

va lues  for El izabe th .  For daytime and overnight  outdoor a i r ,  t h e  

r e l a t i v e l y  small r a t i o s  show t h e  apparent ly  lower values f o r  El izabe th .  

The d i f f e rence  appeared most p reva len t  i n  the maximum v a l u e s  as demon- 

s t r a t e d  by t h e  r e l a t i v e l y  l a r g e  r a t i o s  f o r  l , l , l - t r i c h l o r o e t h a n e ,  

t e t r ach lo roe thy lene ,  and s t y r e n e  f o r  daytime pe r sona l  a i r  and v inyl idene  

ch lo r ide ,  t r i c h l o r o e t h y l e n e  and t e t r ach lo roe thy lene  f o r  w a t e r .  

Figures  31 through 35 show box p l o t s  of s e l e c t e d  compounds f o r  

b rea th ,  daytime pe r sona l  a i r ,  and daytime outdoor a i r .  The p l o t s  give 

means ( e ) ,  geometric means (x), medians, 25th and 75th p e r c e n t i l e s  by 

c i t y .  These p l o t s  demonstrate  how l a r g e  o u t l i e r s  could  i n f l a t e  t he  

mean. This  w a s  p a r t i c u l a r l y  t r u e  f o r  daytime pe r sona l  a i r .  

Figures  36 and 37 show box p l o t s  f o r  s t y r e n e  and - m,p-dichloro- 

benzene f o r  b r e a t h ,  ove rn igh t  personal  a i r ,  and daytime personal  a i r  by 

c i t y .  For both chemicals b r e a t h  va lues  appear smaller than  personal  

air .  For s ty rene  t h e  va lues  f o r  El izabe th  were h ighe r  whi le  f o r  m,p- 
dichlorobenzene t h e  va lues  f o r  Bayonne were sometimes h ighe r .  

Tables 177  and 1 7 8  g ive  weighted summary s t a t i s t i c s  f o r  t he  aver- 

aged 24-hour exposure (obtained by averaging daytime and overnight  

concent ra t ions)  for per sona l  a i r  and. cutdoor a i r .  Here aga in  t h e  

concent ra t ions  f o r  pe r sona l  a i r  were g r e a t e r  than  those  f o r  outdoor a i r .  

I n  comparing t h e  24-hour average s t a t i s t i c s  t o  those  f o r  overn ight  and 

daytime personal  a i r ,  t h e  s t a t i s t i c s  f o r  l , l , I - t r i c h l o r o e t h a n e ,  t r i ch lo -  

roe thylene ,  t e t r a c h l o r o e t h y l e n e ,  s ty rene ,  e thylbenzene,  and t h e  xylenes 

w e r e  genera l ly  h ighe r  f o r  daytime personal  a i r  wh i l e  t h e  o t h e r s  w e r e  

genera l ly  h igher  f o r  ove rn igh t  personal  a i r .  I n  comparing t h e  24-hour 

average s t a t i s t i c s  t o  those  f o r  overnight  ar.d d a y t i n e  outdoor  a i r  t he  



Table 171. RATIO O F  ELIZABETH TO BAYONNE FOR WEIGHTED PERCENTAGE MEASURABLE 
AND WEIGHTED S L W R Y  STATISTICS FOR BREATH - 

NEW JERSEY FIRST SEASON 
- - 

Percentage Geometric Maximum 
Compound Measurable Mean Median Mean Value 

Chloroform 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
- m,E-Dichlorobenzene 
E thy lb enzene 
- o-Xy lene 
-- m,p-Xylene 

0.96 
1.02 
1.08 
Oe28* 
1.14 
0.95 
2 37* 
1.68* 
1.07 
1.36* 
1.01 

1.03 
1 .go 
1,lO 
0 -54 
2.16* 
1.33 
1.29 
0.60 
1.31 
1.31 
0.97 

0.90 
1.28 
1.52 
0.73 
1 .oo 
1.05 
0.87 
1 .so 
1.80 
1.53 
1.14 

0.84 
2.25* 
1.28 
1.03 
1.70* 
1.16 
1.34 
1.28 
1.31 
1.36 
1.07 

1.12 
2.36 
1.18 
0.19 
1.67 
2.15 
3.97 
0.63 
6.44 
4.78 
2.33 

* T-test for difference between cities significant at .05 level, 

Table 172. RATIO OF ELIZABETI! TO BAYONSE FOR WEIGHTED PERCENTAGE 
MEASURABLE AND WEIGHTED SL224ARY STATISTICS FOR 
OVERNIGHT PERSONAL AIR - NEW JERSEY FIRST SEASON 

Percentage Geometric Maximum 
Compound Measurable Mean Median Mean Value 

Chlorof om 
I ,  l., 1-Trichloroethane 
Senzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
-- m,p-Dichlorobenzene 
Ethylbeczene . 

- 0-Xy lene 
- rn,E-Xylene 

1.81* 
.1.01 
0.99 
0.77 
1.19 
0.92* 
1.06 
1.13 
1.02 
0.97 
1 .oo 

3.15 1.92 
5.99 1.48 
1.62 1.64 
2.36 0.69 
2.83 1.26 
0.97 0.98 
1.68* 1.50 
0.66 1.03 
1.09 1.68 
1.86 1.28 
2.45 1.26 

2.06* 
1.75* 
1.33 
0.56* 
1.29 
0.94 
1.73* 
0.91 
1.55* 
1.39* 
1.31 

9.77 
8.38 
1.59 
5.50 

1.92 
4.75 
0.83 
'1.41 
3.00 
5.12 

11.7 

-- * T-test for differGnce between cities significant at ,05 &el. 
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Table 173. RATIO OF ELIZABETH TQ BAYONNE FOR WEIGHTED PERCENTAGE 
MEASURABLE AND WEIGHTED SUMMARY STATISTICS FOR 
DAYTIME PERSONAL AIR - NEW JERSEY FIRST SEASON 

Percentage. Geometric Xaximum 
Compound Measurable Mean Median Mean Value 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
- m,E-Dichlorobenzene 
Ethylbenzene 
o-Xy le ne -- m,p-Xylene 
- 

1.82* 
1.13 
1.01 
0.75 
1.49* 
0.93" 
1.04 
1.10. 
1.11* 
1.08 
1.01 

2.08* 

1.63* 
0.56 
2.43 
5.80 
4-33 
0,8L 
2,85 
2.18 
1.83 

22.8 
1.45 
2.00 
1.83 
0.74 
1.53 
1.04 
1.50 
1.06 
1.93 
1.57 
1.57 

1.71* 
2.05* 
1.51 
0.71 
1.52* 
1.11 
1.81* 
1.19 
1.85* 
I. 60" 
1.55* 

2.17 

1.59 
0.50 
3.46 

76.1 

3 6 . 4  
46.4 
0.97 
3.66 
2.13 
2.09 

% * T-test for difference between cities significant at .05 level. 

Table 174. RATIO OF ELIZABETH TO BAYOWE FOR WEIGHTED PERCENTAGE 
MEASURABLE AND WEIGHTED SlJl-lMARY STATISTICS FOR 
OVERNIGHT OUTDOOR A I R  - NEW JERSEY FIRST SEASON 

Percentage Geometri; Maximum' 
Compound Measurable Mean Median Mean Value 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
- m,E-Dichlorobenzene 
Ethylbenzene - o-Xylene - m ,p-Xylene 

1.44 
1.00 
0.84* 
1.48 
1.84* 
0.80* 
3.93* 
3.04* 
0.88 
1.20 
1.02 

1.10 0.55 
0.71 0.59 
1.12 0.67 
0.49" 0.80 
0.93 0.54 
0.83 0.81 
0.89 1.23 
1.15 0.59 
1.02 0.68 
0.91 0.75 
0.90 0.75 

0.54 
0.56 
0.50* 
0.49* 
0.61 ' 

0.57* 
0.75 
0.80 
0.70 
0.83 
0.91 

2.56 
1.90 
0.54 
0.18 
1.56 
0 . 8 5  . 

0.49 
3.25 
0.80 
0.59 
0.69 

* T-test for differe;; between cities significant zt .05 level. 
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Table 175.  RATIO OF ELIZABETH TO BAYONNE FOR WEIGHTED PERCENTAGE 
XEASURABLE AND WEIGHTED SL’MMARY STATISTICS FOR 
DAYTIME OUTDOOR AIR - NEW JERSEY FIRST SFASON 

Percent age Geometric , Maximum 
Compound Measurable Mean Median Mean Value 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
-- m,p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene 
m , p-Xy lene - -  

2 - 0 4  
0.80* 
0.91 
1.47 
1.35 
0.74* 
6 e 44* 
2.85* 
1.17 
1.36 
1.07 

1 . 4 4  
1.59 
0.87 
0.75 
0.47 
0.85 
0.79 

’ 0 .44  
1.28 
1.06 
1.16 

0.34 
0.94 
0,81 
0.56 
(2.53 
0.59 
0 .64  
0.69 
1.06 
1.22 
1.10 

0.57 
0.69 
0.46 
0.68 
0.43*. 
0.51 
0 .80  
0.60* 
0.89 
0.80 
0.88 

1.28 
8.25 
1 . 3 3  
0.54 
0.65 
0.88 
0.41 
0.20 
0.94 
0.63 
0.97 

* T-test for difference between cities significant at .05 level. 

Table 176.  RATIO OF ELIZABETH TO BAYONNE FOR WEIGHTED PERCENTAGE 
MEASURABLE AND WEIGHTED SUMMARY STATISTICS 

FOR WATER - NEW JERSEY FIRST SEASON 
I_ .- .- - 

Percentage Georne t ric Maximm 
Measurable Mean Median Mean Value - - Compound 

Vinylidene Chloride 
Chlorof o m  
l,l,l-Trichloroethane 
Tr ichloroe thy 3. ene 
Eromod ichlorome thane 
Cibromochloromethane 
Toluene 
Tetrachloroethylene 

-- * 
1.00 

29.6 * 
47.8 * 

1.00 
1.00 
0.77 
9.37* 

12.8 * 
0 . 9 4  

22.6 * 
29.4 * 

1.03 
1.27* 
1 .oo 

21.0 * 

6.37 5.47* 75.7 
0.90 0 . 9 3  1.35 

17.8 11.6 * 1.87 
20.5 1 4 . 1  * 24.3 

0.99 1.03 1 .25  
1.16 1 .24*  2.77 
1 .oo 0.97 0.96 

16.5 10.9 * 1 22.8 

* 
--- Percent measurable for.Bayonne is 0. 

T-test for difference GFween cities significant at .05 level. 

000094 
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a r i thme t i c  means and p e r c e n t i l e s  were gene ra l ly  h ighe r  f o r  daytime 

outdoor a i r  whi le  t h e  geometric mearis and maximum va lues  were gene ra l ly  

higher  f o r  overn ight  outdoor a i r .  

Tables 179 through 182 compare t h e  average 24-hour weighted summary 

s t a t i s t i c s  f o r  Bayonne and El izabeth f o r  personal  and outdoor air .  For 

personal  a i r  wi th  t h e  except ion of t h e  geometric meen f o r  carbon te t ra-  

ch lo r ide ,  a l l  means t h a t  were s i g n i f i c a n t l y  differe 'nt  were h ighe r  f o r  

El izabeth.  For overn ight  a i r  only t h e  a r i t h m e t i c  meiin f o r  t r i c h l o r o -  

e thylene and both means f o r  carbon t e t r a c h l o r i d e  showed a s i g n i f i c a n t  

d i f f e rence .  A l l  t h r e e  were higher  f o r  Bayonne. 

Table 183 g i v e s  t h e  percentage measurable by proximity t o  poin t  

source f o r  t h e  s i x  media. 

can t ly  d i f f e r e n t .  

benzene f o r  b r e a t h  wi th  t h e  moderate l e v e l  h ighes t ;  carbon t e t r a c h l o r i d e  

f o r  water w i t h  t h e  h igh  l e v e l  h ighes t ;  carbon t e t r a c h l o r i d e  f o r  overnight  

personal  a i r  wi th  t h e  low l e v e l  h ighes t ;  f o r  daytime personal  a i r  

t e t r ach lo roe thy lene  wi th  t h e  high l e v e l  h ighes t  and t r i ch lo roe thy lene  

and ethylbenzene w i t h  t h e  moderate level h i g h e s t ;  f o r  overn ight  outdoor 

a i r  benzene w i t h  t h e  h igh  l e v e l  h ighes t  and carbon t e t r a c h l o r i d e  and 

t r i ch lo roe thy lene  wi th  t h e  l o w  l e v e l  h i g h e s t ;  and f o r  daytime outdoor 

a i r  s tyrene  wi th  t h e  low l e v e l  h ighes t  and - o-xylece w i t h  the  moderate 

l e v e l  h ighes t .  

Generally t h e  t h r e e  l e v e l s  were not  s i g n i f i -  

Exceptions were t r i ch lo roe thy lene  and 9 - d i c h l o r o -  

Tables 184 through 201 give the  weighted summary s t a t i s t i c s  by 

p r o x i a i t y  t o  p o i n t  source  by media. Pa i rwise  t - t e s t s  were done on t h e  

means. I f  any of t h e  pa i rwise  tests were s i g n i f i c a n t ,  an a s t e r i s k  w a s  

placed by t h e  l a r g e s t  mean. For b rea th ,  wh i l e  t h e  moderate l e v e l  did 

show some tendency t o  be h igher ,  only t h e  geometric mean of t e t r ach lo ro -  

e thylene  w a s  s i g n i f i c a n t l y  so. For overnight  personal  a i r  t h e  arithme- 

t i c  means f o r  t h e  low level  were gene ra l ly  h ighes t  wi th  t h e  mean f o r  

t e t r ach lo roe thy lene  s i g n i f i c a n t l y  so. The geometric means tended t o  b e  

higher  i n  t h e  moderate l e v e l  f o r  overnight personal  a i r  wi th  t h e  geome- 

t r i c  means f o r  chloroform, l , I , l - t r i c h l o r o e t h a n e ,  and ethylbenzene 

s i g n i f i c a n t l y  h ighes t .  For daytime personal  a i r  t h e  means i n  t h e  

moderate l e v e l  g e n e r a l l y  were h ighes t  w i th  t h e  geometric means f o r  

l , l , l - t r i c h l o r o e t h a n e  and t e t r ach lo roe thy lene  s i g n i f i c a n t l y  so. How- 

ever ,  t he  a r i t h m e t i c  mean f o r  benzene w a s  s i g n i f i c a n t l y  h ighe r  i n  t h e  

Q00164 
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Table 183. PERCENT MEASURABLE BY PROXIMITY TO POINT SOURCE AND MEDIA - 
NEW JERSEY FIRST SEASON 

Breath Water 
High Moderate Low High Moderate Low - 

Vinylidene Chloride 
Chlorof o m  
1,2-Dichlorbethane 
1,1,1-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibronochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene - m,p-Dichlorobenzene - o-Dichlorobenzene 
E thylbenzene 
- o-Xylene - m,p-Xylene 

8.20 

3.75 
51 -6 

77.4 
85.1 
18.7 
18.9 
0 .oo 
0.00 --- 
92.2 
4.36 
0.00 
0.00 
42.0 
49.2 

89.1 
83.1 
95.8 

0.72 

14.8 
59.4 

83.8 
90.7 
19 -4 
40.5* 
0.00 
0,oo 

2.17 

93.5 
2.68 
0.00 
0.00 
53.1 
70.1* 
3.52 
97.5 
85.4 
94.2 

12 .o 
65.6 

78 .6  
90,4 
20,9 
24 - 4  

2,62 

0.28 
0.00 --- 
94.1 
2.32 
0.00 
0.00 
44.0 
59.5 

92.5 
81.7 
96.4 

2.30 

43.9 
100 

0-00 
50 . 7  
0.73 
10.5* 
50.0 
99.2 
99.2 
10.9 
51.2 
0.00 
2.02 

0.00 
2,14 

0.00 

0.00 

--- 

--- 
_-- 

53.9 
99 - 5  

57.1 

10.2 
65.5 
99.5 
99.5 
16.6 
60.1 

0.00 

0.00 

0.00 
2.72 

0.00 
1.06 

0.00 

0.00 

--- 

--- 
--- 

28.4 
100 
1.16 

0.00 
0.47 

35.0 

42-3 
LOO 
100 
17.7 
49.1 
1.91 
2 -31 

0,OO 
3.15 

0.00 

0.00 

--e 

--- 
-- 

Overnight Personal Air Daytime Personal Air 
High Moderate Low High Moderate Low -- Compound 

Vinylidene Chloride 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Sromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene 
m,p-Dichlorobenzene 
o-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
&-Xylene 

1.18 

5.29 
54.1 

75.7 
91.2 
21.2 
42 .O 
1.79 
0 .oo --- 
89.1 
6.81 
0.00 
0.00 
82 .O 
74.8 

91.3 
84.4 

8.77 

100 

5 -50 

4.03 
66.0 

85.3 
95.3 
28.5 . 

55.4 
1.24 
0.00 --- 
94.2 
13.4 
0.00 
0.00 
88 .O 
84.1 

97.9 
90.9 
99.3 

3.26 

2.02 

1.98 
53.6 

77.3 
97 .o 
38.4* 
53.5 
2.42 
0.00 --- 
92.5 
6.47 
0.00 
1.72 

79.1 
83.0 

91.2 
95.5 
98.0 

9.03 

3,37 

1.72 
30.9 

75.4 
91 - 2  
21 .o 
36 -5 
5.19 
0 -00 

94.2* 
5.36 
0.00 
0.00 

--- 

83.9 
66.7 
11 .o 
89.4 
83.6 

100 

6.72 

3.17 
46.5 

77.3 
89 .O 
29.9 
55.8* 
0.00 
0 .oo --- 
87.8 
6.01 
0.00 
0.00 
77 .O 
74.5 
10.3 
96.4* 
90 .o 
99.5 

6.87 

3.36 
45.9 

69.4 
91.2 
21.1 
43.6 
0.67 
0 .oo --- 
86.6 
2.81 
0.00 
0.00 
74.3 
81.1 

83.4 
76.8 
96.5 

6.34 



Table 183 (continued) 

Compound - 
Vinylidene Chloride 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
8enzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene - m,p-Dichlorobenzene 
- o-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
G-xylene 

Overnight Outdoor Air Daytime Outdoor Air 
High Moderate Low High Moderate Low -- 
0.00 
50.2 
2.47 

87.8 
98.6* 
33.5 
28.6 
0.00 
0.00 

0.00 

0.29 
44.5 

82.6 
96.6 
48.6 
50.4 
0.00 
0.00 --- --- 

87.3 73.2 
1.67 4.19 
0.00 0.00 
0.00 0.00 
36.8 26.2 
29.8 51.2 

100 80.2 
83.2 80.5 
97.6 P O 0  

0.00 0.29 

3.45 

8.33 
40.9 

85.1 
93 .O 
75.5* 
76 - 4* 
0 - 2 6  
0.00 

84.7 
0.26 
0.00 
0.00 
32.6 
45.8 

85 .O 
77.7 
97.3 

1.19 

0.00 

0 .oo 
24 1 

81.2 
59.5 
30.4 
21.8 
0 -00 
0.00 --- 
81.6 
0.00 
0 .oo 
0.00 
0 .OO 

0.00 
13.6 

68.8 
51.8 
73.1 

0.00 

6.84 
39.0 

81.3 
96.6 
56.6 
50.4 
0.00 
0.00 --- 
82.5 
2.91 
0.00 
0.00 
17.6 
18.6 

. 91.8 
100 

0 .oo 

91.9* 

0.81 

3.04 
40.4 

81.5 
82.8 
55.3 
57.8 
0.00 
0.00 --- 
79.7 
6.66 
0 .oo 
0.00 
27 .I* 
31 - 4  
2.70 
80.3 
73. I 
91.6 

-. 

* Percectzges significantly different between proximity at .05 level (pairwise 
t-tests). ' 
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Table 184. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE 
FOR BREATH - HIGH - MEW JERSEY FIRST SEASON 

- - 
Populat-033 
Sample Size Range: 94-107 

a /  b/  ‘c/ 
Arith. ArTth, Geo. Gez. 

Compound Mean Mean S . E .  Median Range S.E. --- - 
Chlorof o m  
l,l,l-Trichloroethane 
B enz ene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
ma-Dichlor ob enz ene 
Ethylbenzene 
o-Xylene 
%-Xylene 

3.36 
10.3 
17.3 
0.95 
1.54 

1.25 
6 .52  
4.20 
3.09  
8.96 

11.0 

0.88 
2.73 
2.93 
0.23 
0.60 
1.45 
0.41 
2.87 
1.28 
0.90 
2.75 

1.04 
4,07 
6.41 
0.50 
0.80 
6.17 
0.77 
1.44 
2.01 
1.82 
4.78 

1.25 
1.28 
1.34 
1.12 
1.26 
1.13 
1.29 
1 .20 
1-24 
1.21 
1.25 

1-10 0.05 - 29.0 
6 . 9 0  0.07 - 520 
11.0 0.03 - 150 
0.55 0.05 - 48;O 
0.88 0.08 - 30.0 
5.60 0.12 - 68.0 
0.87 0.07 - 14.0 
1-00 0.13 - 110 
2.20 0.02 - 75.0 
1.70 0.14 - 46.0 
5.80 0.05 - 150 

a/  Arith. S.E. = Standard Error of Arith. Mean. 
b /  Geo. Mean = Geometric Mean, - c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LN(x) .  
f Means significantly different between proximity classes at .OS level 

(pairwise t-tests). 

- - 
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Table 185. WEIGHTED SUMMARY STATISTICS EY PROXIMITY TO POINT SOL'RCE FOR 
BREATH - MODERATE - NEW JERSEY FIRST SEASON 

- 
Population Estimate: 42,050 
Sample Size Range: 83-90 

ComDound 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
- m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy lene 
m,p-Xylene 
- 
- 

Arith. 
Mean 

3.11 
15.2 
17.3 

1.48 
2.02 

0.97 
9.60 
4.27 
3.06 
8.59 

19.1 

a/ 
ArTt h a 
S.E. 

0.84 
2.78 
2.26 
0.60 
0.17 
5.03 
0.10 
3.26 
0.87 
0.55 
1.26 

b/ 
Ge;. 
Mean 

1.43 
6.43 
8.79 
0.60 
1.11 
9.47* 
0.75 
1.97 
2.69 
2 .oo 
5.75 

C /  

Ge;. 
S.E. 

1.30 
1.13 
1.38 
1.22 
1.17 
1.17 
1-09 
1.22 
1.30 
1.30 
1.26 

Median 

2.10 
7.10 

0.70 
0.94 
7.35 
0.78 
1.40 
3.40 
2.40 
6.50 

12.0 

Rang e 

0.06 - 17.0 
0.13 - 360 
0.02 - 120 
0.05 - 250' 
0'.15 - 14.0 
1.00 - 200 
0.08 - 6.50 
0.11 - 140 
0.03 - 65.0 
0.05 - 36.0 
0.25 - 130 

a/ Arith. S.E. = Standard Error of Arith. Eezn. 
b/ Geo. Mean = Geometric Kean. 
- c/ Geo,  S . E .  = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of E N ( x ) .  * Means significantly different between proximity classes at .05 level 
(pairwise t-tests). 

- 
- 
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Table 186 a WEIGHTED' SWMARY' STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
BREATH - LOW - NEW JERSEY FIRST SEASON 

.- - 
Population .Estimate: 54,000 
Sample Size Range: 127-143 

a/ b/ C/ 
Arith. ArTth. Geo. Geo. 
Mean S.E. Mean S.E. Median Range -- - Compound 

Chlorof o m  2.99 
l,b,l-Trichloroethane 17.4 
Benzene .20.6 
C arb on Tetra ch l or ide 1.36 
Trichloroethylene 1.71 
Tetrachloroethylene 10.2 
Styrene 1.22 
m,p-Dichlorobenzene 7.81 
E thylbenzene 5.01 
o-Xylene 3.72 
&-Xylene 9.22 

0.39 
5.35 
2.50 
0.29 
0.29 
1.46 
0.16 
1.64 
0.91 
0 . 5 9  
1.27 

1.36 1.23 1.95 0.05 - 16.C 
4.22 1.29 5.70 0-06 - 520 
8.95 1.35 15.0 0.03 - 200 
0.66 1.21 0.70 0.05 - 2500 
0.88 1.20 0.81 0-09 - 18.0 
6.66 1.07 6,90 0.12 - 280 
0.67 1.17 0.69 0.06 - 31.0 
1.73 1.21 1.40 0.12 - 158 
2.56 1,19 3.30 0.03 - 290 
2.08 1.15 2.50 0.08 - 220 
5.39 1.17 6.60 0.07 - 350 

- a/ Arith. S.E. = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. 
c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of L N ( x ) .  
* Means significantly different between proximity classes at .OS level 

(pairwise t-tests). 

- 
- 

380 



Table 187. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SGURCE FOR 
OVERNIGHT PERSONAL AIR - HIGH - NEW JERSEY FIRST SEASON 

- 
Population Estimate: 5,700 
Sample Size Range: 107 

Compound 

Chlorof o m  
l,l,l-Trichloroethane 
B enz ene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene 
m,p-Xylene - 

Arith. 
Mear. 

4.87 
35.7 
20.1 

12.3 
3.39 

7.72 
2.34 
33.5 
10.3 

24.2 
7.61 

a/ 
ArTt h . 
S . E .  

0.83 
9.80 
2.31 
1.04 
8.25 
1.51 
0 .23  

1.71 
1 .20  
4.02 

11.4 

b l  
G G .  
Mean 

2.28 
13.8 
10.0 
1.59 
2.12 
4.55 
1.32 
3.60  
6.13 
4.69 
15.1 

C /  

Gee. 
S.E. 

1.15 
1.21 
1.12 
1.22 
1.16 
1.24 
1.16 
1.16 
1.11 
1.15 
1.12 

Median 

2.69 
15.0 
17,O 
1*44 
1.75 
4.60 
1.60 
2.70 
6.00 
4.97 
14 .O 

Range 

0.07 - 34.0 
0.37 - 500 
0.02 - 155 
0.29 - 69.0 
0.17 - 350 
0.23 - 70.0 
0.08 - 44.5 
0.08 - 810 
1.10 - 380 
0.16 - 240 
2.20 - 930 

a/ Arith. S,E, = Standard Error of Arith. Mean, 
b /  Geo. Mean = Geometric Mean. 
c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

* 

- 
- 
- 

the weighted mean of LN(x) 
Means significantly different between proximity classes at .05 level 
(pairwise t-tests). 
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Table 188. WEIGHTED SUMMARY STATISTICS BY PROXIMITY 'EO POINT SOURCE FOR 
. OVERNIGHT PERSONAL AIR - MODERATE - NEW JFRSEY FIRST SEASOH 

- _L- - 
Population Estimate: 40,50C 
Sample Size Range: 90-92 

Compound 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy lene 
&-xylene 

Arith. 
Mean 

14.4 
47.4 
31.4 

- 

3.52 
6.88 

2.63 
12.3 

75.5 
17.5 
14.6 
43.2 

S-E. - 
7,80 
6.91 
5.23 
1.02 
2.83 
1 .94  
0.26 

4.89 
4.75 

29.9 

11.3 

b/ 
Ge;. 
Mean 

4.23* 
23.6* 
12.8 
1.58 
2.82 
7.44 
1.88 
6.16 
8.19* 
6.20 

19 -0 

C/ 
Geo. 
S . E .  - 

1.22 
1.08 
1.12 
1.20 
1.25 
1.16 
1.13 

, 1.30 
1.02 
1.04 
I .05 

Median 

3.50 
24  .O 
18.0 

1.69 
2.28 
7.80 
2.00 
4.10 
7.80 
5.20 

18.0 

Range 

0.08 - 215 
2.20 - 990 
0.02 - 320 
0.14 - 91.0 
0.16 - 140 
0.27 - 150 
0.05 - 29.5 
0.24 - 1500 
1.10 - 270 
0.65 - 250 
2.74 - 605 

a /  Arith. S . E .  = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. - e/  Geo. S,E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LN(x). 
* Means significantly different between proximity classes a t  .05 level  

(pairwise t-tests). 
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'Fable 189. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
OVERNIGHT PERSONAL AIR - LOW - NEW JERSEY FIRST SEASON 

- -_- 
Population Estimate : 58,350 
Sample Size Range: 147-149 

a/ b /  c/ 
Arith. Arzth. Geo. Gee, 

Mean S.E. Median Range - - .  Compound Plean S .  E. 

Chlorof o m  
l,l,l-Trichloroethane 
Eenz ene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
m,p-Xylene - 

6.77 
196 
33.4 
26.4 
4,97 

12.4* 
2.88 

53.9 
10.2 
20.6 
77.9 

0.75 
153 

10.6 
20.3 
0.66 
1.37 
0.66 

1.86 
21.1 

13.8 
57.4 

3.40 
18 - 3  
13,7 
2.08 
2.73 
6.61 
1.42 
5.39 
5.57 
4.97 

14.5 

1.12 
1.20 
1.17 
1 *20 
1-10 
1.10 
1.06 
1.34 
1.11 
1.14 
1.15 

4.40 
15.6 
13 .O 
1.56 
2.40 
7 .OO 
1.50 
4.20 
5.35 
4.55 
13.0 

0.07 - 59.0 
0.37 - 8300 
0.04 - 510 
0 - 2 5  - 1100 
0.16 - 47.0 
0.08 - 250 
0.06 - 76.0 
0.10 - 1250 
0.17 - 320 
0.21 - 750 
0.21 - 3100 

- a/ Arith. S.E. = Standard Error of Arith. Kean. 
b/  Geo. Mean = Geometric Mean. 
- c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LM(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests) e 

- 



Table 190. WEIGHTED SUMNARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME. PERSONAL AIR - H I G H  - NEW JERSEY FIRST SEASON 

-- -- 
I 

Population Estimate: 31,000 
Sample Size Range: 106-107 

a/ b/ c l  
Arith. ArTth. Geo. Gez. 

Compound Mean S.E .  Mean S.E. Median Range -- 
Chlorof o m  5 - 6 4  0.62 2.46 
l,l,l-Trichloroethane 90.7 53.0 11 $ 6  
Benzene 19.6 1.03 11.4 
Carbon Tetrachloride 2.34 0.67 1.27 
Trichloroethylene 8.54 4.45 2 - 5 8  
Tetrachloroethylene 32.1  18.9 ' 7 . 3 4  
S e. vrene 3.04 0.69 1.58 
m,p-Dichlorobenzece 26.3 10.9 3.45 
E thylb enzene 14.8 3.94 6.80 
o-Xylene 10.8 2.04 5.70 
G - x y  lene 31  .O 5.68 17.0 

1.12 
1.20 
1.12 
1.13 
1.13 
1.17 
1.20 
1.26 
1.09 
1.06 
1 .OS 

2.86 
10.5 
17.0 
. 1.44 

2.38 
6.50 

-1.70 
2.70 
6.30 
5.20 

16.0 

0.08 - 42 .O 
0.16 - 36,000 
0.03 - 130 
0.17 - 24 .O 
0.19 - 550 
0.39 - 1,100 
0.08 - 140 
0,15 - , 490 
0.08 - 420 
0.08 - 300 
0.12 - 800 

- a/ Arith. S.E. = Standard Error of Arith. Mean. 
b /  Geo. Mean = Geometric Mean. 
- c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LN(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests) e 

- 
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Table 191. WETGHTED SUMMARY STATXSTXCS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME PERSONAL AIR - MODERATE - NEW JERSEY FIRST SEASON 

Population Estimate: 39,000 
Sample Size Range: 88 

Compound 

Chloroform 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene 
- m,p-Xylene 

Arith. 
Mean 

8.52 
150 
26.4 

28.8 
3.23 

205 
9.01 

44.0 
36.0 
23.7 
58.3 

a/ 
Aryt h . 
S.E. 

3.20 

3.53 
0.91 

72.5 

13.6 
151 
4 -06 
14.6 
23.0 
12.6 
29 .O 

b l  
GeZ. 
Mean 

2.76 
24.0* 
10.3 
1.30 
3.73 
13;4* 
2.31 
5.45 
8.66 
7.26 
20.4 

C /  

Ge;. 
S.E. 

1.19 
1.27 
1.36 
1.32 
1.22 
1.21 
1.33 
1.25 
1.23 
1.17 
1.20 

Median 

2.60 
20.6 
21 .o 
1.44 
3.44 

2.06 
3.60 
8.00 
6.60 

15.0 

20 .o 

Range 

0.08 - 89 .O 
0.17 - 4,400 
0.02 - 130 

0.21 - 1,400 
0.39 - 12,000 
0.13 - 210 
0.11 - 790 
0.81 - 1,500 
0.81 - 830 
2.60 - 1,800 

0.12 - 83 .O 

II_ - 
- a/ Arith. S.E. = Standard Error of  Arith. Mean. 
- b /  Geo. Mean = Geometric Mean, 
c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LNCx). 
* Means significantly different between proximity c lasses  at -05 level 

(pairwise t-tests) 

- 
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Table 192. WEIGHTED S m M Y  STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME PERSONAL AIR - LOW - NEW JERSEY FTRST SEASON 

- I 
Population EsTTiate: 58,500 
Sample Size Range: 145-146 

a/ b/ C/ 
Arith. ArTtR, Geo. GeT;. 

Mean S.E.  Median Range -- Compound Mean S.E ,  

Chlorof o m  
1,1,1-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
E thylbenz ene 
o-Xylene 
ol,p-Xylene 

7.65 1.52 

29.7* 2.46 
6.76 3.16 

17.9 9.41 
17.8 2.59 
25.8 15.0 
33.9 13.2 
22.6 4.27 
16.4 3,36 
51.3 9.01 

1640 1430 
3.56 

21.5 
11.6 

1.29 
2.91 
7.95 
1.71 
5.08 

5 . 6 8  
6 . 8 3  

18.0 

1.18 
1-19 
1.20 
1.13 
1.10 
1.05 
1.12 
1.32 
1.13 
1.10 
1.13 

3,81 
17.5 
14 -0  

1.50 
2.38 
8.40 
2.10 
3-90 
8.50 
6.10 

18.0 

0.23 - 73.0 
0,46 - 330,000 
0.04 - 2 70 
0.07 - 900 
0.29 - 1,100 
0.13 - 290 
0.07 - 6,500 
0.14 - 765 
0.21 - 640 
0.26 - 770 
0.70 - 1,500 

a/ Arith, S.E. = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. 
c /  Geo. S . E .  = Geometric Standard Error - e x p ( s )  where s is the standard error of 

the weighted mean of LN(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests). 

- 
- 
- 
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Table 193.  WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
OVERBIGHT OUTDOOR AIR - HIGH - NEW JERSEY FIRST SEASON 

Population Estimate: 41,GOG 
Sample Size Range: 18-20 

Arith. 
Mean - C om? ound 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene - m,p-Xylene 

0.96 
4.93 
7.45 
1.40 
1.89 
2 .99  
0.89 
2.02 
3.95 
3.88 

11.1 

a /  
Aryt h . 
S.E. 

0.40 
1.38 
1.02 
0.37 
0.57 
0.42 

’ 0.11 
0.69 
0.95 
1.13 
3.08 

b /  
Geo. 
Mean 

0.65 
3.95 
5.88* 
0.99 
1 .49  
2.54 
0.73 
1.36 
3.38 
3.20 
8.85 

c/ 
Geo. 
S.E. - 

1.63 
1.34 
1.28 
1.20 
1.41 
1.16 
1.09 
1 .22  
1.34 
1.46 
1.51 

Median 

0.66 
4.60 
8.80 
0.92 
1.50 

0.70 
1.56 
4.00 
4 - 2 0  

2.38 

12 - 0  

Range 

0.04 - 1.90 
0.05 - 8.40 
0.05 - 15.0 
0.23 - 14.0 
0.08 - 3.75 
0.12 - 8.40 
0.07 - 3.31 
0.18  - 13.0 
0.69 - 9.50 
0.93 - 7.80 
0.13 - 21.0 

Arith. S.E. = Standard Error of Arith. Mean. 
Geo. Hean = Geometric Mean. 
Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 
the weighted mean of L N ( x ) .  
Means significantly different between proximity classes at .05 level 
(pairwise t-tests). 
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Table 194.  WEIGHTED SUMPlARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
OVERNIGHT OL'TDOOR AIR - MODERATE - NEW JERSEY FIRST SEASON 

I 

Population Estimate: 41,000 
Sample Size Range: 23-24 

Arith. 
Compound . Mean 

C hl or of o m  1.35 
l,l,l-Trichloroethane 4.99 
Benzene 10.4 
Carbon Tetrachloride 0.85 
Trichloroethylene 1.79 
Tetrachloroethylene 3.16 

m,p-Dichlorobenzene 1 . 0 8  
Ethylbenzene 3.70 

%-Xylene 11.5 

Styrene 0.99 

o-Xylene 3.97 

a/ 
Arxth 
S.E. 

0.50 
1.05 
2.31 
0.10 
0.79 
0.38 
0.32 
0.13 
0.86 
0.75 
1.89 

b/ 
Ge:. 
Mean 

0.44 
3.34 
2.50 
0.63 
0.97 
1.74 
0.44 
0.76 
2.01 
2.71 
8.50 

C/ 
Gee, 
S.E. 

1.63 
b .41 
I .31 
1.15 
1.45 
1.27 
1.37 
1.24 
1.46 
1.20 
1.24 

Median 

0.32 
4.30 
6.70 
0.80 
1.06 
2.60 
0.60 
0.88 
2.50 
2.70 
8.70 

Range 

0.04 - 6.60 
0.33 - 21.0 
0.04 - 91.0 
0.04 - 2.40 ' 

0.13 - 11.0 
0.11 - 27.0 
0.06 - 11.0 
0.07 - 3.50 
0.04 - 20.0 
1.00 - 27.0 
2.10 - 70.0 

-.- - 
a/ Arith. S.E. = Standard Error of Arith. Mean. 
b /  Geo. Mean = Geometric Mean. 
c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LN(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests). 

- 
- 
- 
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Table 195. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
OVERNIGHT OUTDOOR AIR - LOW - NEW JERSEY FIRST SEASON 

-- - -- - -- 4 
---I 

- -- -- - - 
Population Estimate: 46,000 
Sarsple Size Range: 40-42 

a/ ’ b/ C/ 
Arith. ArTth, Geo. Gee. 

Mean S.E.. Median Range -- Compound Mean S.E.  

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Erhylbenzene 
0-Xy lene 
--Xylene 
- 

1.33 
6.20 
8.04 
1.22 
2.65 
4.84* 
0.83 
1.53 
3.66 
4.04 

10.4 

0.32 
1.33 
2.00 
0.24 
0.40 
0.72 
0.20 
0.28 
0.58 
0.74 
1.20 

0.58 1 .48  0.88 
3.69 1.37 4.00 
4.63 1 .41  5.80 
0.81 1.31 0.80 
1.74 1-16 1.50 
2.25 1.32 2.50 
0.52 1.27 0.45 
0.98 1.22 1 .oo 
2.26 1 - 3 0  2.40 
2.55 1 .28  2.50 
7.77 1.16 8.40 

9 - 0 4  - 21.5 
0.07 - 40.0 
0.04 - 39.0 
0.05 - 5.90 
0.11 - 15.0 
0.06 - 23.0 ~ 

0.06 - 4.00 
0.10 - 9.20 
0.11 - 16.0 
0.18 - 16.0 
0.39 - 48.0 

a /  Arith. S.E. = Standard Error of Arith. Mean. 
b /  Geo. Mean = Geometric Mean. 
c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LhT(x). 
* Means significantly different between proximity classes at .OS level 

(pairwise t-tests). 

- - 
- 
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Table 196. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME OUTDOOR A I R  - HIGH - NEW JERSEY FIRST SEASON 

Z p u l a t i o n  Estihte: 35,000 
Sample Size Range: 23-24 

a /  b/ Cf 
Arith. ArTth. Ge;. Geo. 
Mean Mean S.E.  Median Range -- S.E. 

P - Compound 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
F.,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
&-Xylene 

1-13 
4.72 
7.29 
0.90 
2.68 
6.04 
0.81 
3.72* 
3.04 
3.04 
7-12 

0.16 
1 .oo 
1.42 
0.18 
1.06 
0.93 
0.12 
1.70 
0.24 
0.40 
0.66 

0.58 1.20 
2.17 1.16 
2-30 1.23 
0.63 1.27 
1.48 1.42 
3-26 1.13 
0.61 1.21 
0.93 1.29 
2.09 1.09 
1.92 1.14 
4.15 1,23 

0.48 
3.40 
2.10 
0.83 
1.53 
3.60 
0 .69  
0.70 
2.10 
1.81 
6 -00 

0.07 - 8.80 
0.07 - 57.0 
0.07 - 44.0 
0.09 - 3.00 
0.13 - 8.10 
0.18 - 24.0 
0.11 - 3.44 
0.11 - 57.0 
0.12 - 16.0 
0.08 - 19.0 
0.08 - 26.0 

a/ Arith. S . E .  = Standard Error of Arrith, Mean. 
b/ Geo. Mean Geometric Mean. 
c /  Geo, S.E. = Geonetric Standard Error - exp(s) where s is the stzndard error of 

the weighted mean of LN(x) .  
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests). 

- 
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Table 197. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME OUTDOOR AIR - MODERATE - NEW JERSEY FIRST SEASON 

s t - -  - -- .- - - 
Population Estimate: 38,000 
Sarrtple Size Range: 21-22 

Arith e 
Mean Compound - 

C hloro f o n n  
l,l,l-Trichloroethane 
E enz ene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
E thylbenz ene 
o-Xv l e n e  - -  
--Xylene 

2.30 
11.2 
10.4 
1.01 
1.95 
8.71 
0.88 
0.64 
5.73 
5.04 
15.8 

a/ 
Arzt h . 
S.E. 

1.08 
3.26 
1.12 
0.29 
0.45 
3.16 
0.19 
0.11 
1.76’ 
1.55 
4.38 

b/ 
Geo. 
Mean 

0.55 
5.04 
4.07 
0.72 
1.26 
4.19 
0.70 
0.46 
3.30 
3.51 

11.2* 

C /  

Geo. 
S.E. 

l..92 
1.78 
1.34 
1.42 
1.37 
1-61 
1.24 
1.20 
1.71 
1.52 
1.46 

Median 

0.26 

8.30 
0.86 
1.60 
2.90 
0.69 
0.61 
4.40  
3.70 

10 .o 

12 .o 

Range 

0.05 - 8.70 
0.08 - 41.0 
0.07 - 27.0- 
0.07 - 3.80 
0.13 - 11.0 
0.19 - 27.0 
0.08 - 5.13 
0.10 - 2.51 
0.08 - 15.0 
0,37 - 12.0 
1.90 - 35.0 

D -  _5 p- 

a /  Arith. S.E. = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. 
- c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of L N ( x ) .  
* Means significantly different between proximity classes at -05 level 

(pairwise t-teses). 

- 
- 

39 1 
068124 



Table 198.  WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
DAYTIME OUTDOOR AIR - LOW - NEW JERSEY FIRST SEASON 

Sample Size Range: 41-43 

Arith. 
Compound Mean 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy lene 
G - x y  1 ene 

1.20 
9.31 

1.06 
2.47 
9.54 
0.78 
1.67 
4.05 
3.89 

10.4 

11.6 

a/  
Aryth 
S.E .  - 
0.14 
4.04 
1.58 
0.17 
0.33 
2.56 
0.11 
0.36 
0.69 
0.64 
2.OL 

b/  
Ge;, 
Mean 

0.59 
3.27 
4.90 
0,74 
1.53 
3.82 
0.56 
1.'01* 
2.57 
2.69 
7.02 

C/ 
Geo. 
S.E.  

1.22 
1.39 
1.49 
1.31 
1.18 
1.45 
1 * 2 0  
1.17 
1.33 
1.28 
1.38 

Median 

0.92 
4.80 

1.13 
2.00 
5.10 
0.71 
1.06 
4.00 
3 .80  

10.0 

11 -0 

- Range 

0.04 - 7.00 
0.05 - 470 
0.05 - 30,O 
0 .04  - 7.10 
0.09 - 7.45 
0.11 - 57.0 
0.07 - 2.10 
0.11 - 8.00 
0.06 - 11.0 
0.29 - 12.0 
0.22 - 37.0 

Arith. S.E. = Standard Error of Arith. Piear;. 
Geo. Mean = Geometric Mean. 
Geo. S.E. = Geometric Standard Error - exp(s) where s is the stmdard error of 
the weighted mean of LN(x). 
Means significantly different between proximity classes at $05 level 
(pairwise t-tests). 
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Table 199. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
WATER - HIGH - NEW JERSEY FIRST SEASON 

- ---- -- --- 
Population Estimate: 30,200--=- 
Sample Size Range: 88-109 

a/ b/ C /  

Arith. ArTth. Geo. Geo. 
-- Mean S.E. Median Range - Compound Mean S.E. 

Vinylidene Chloride 0.21 
Chlorof o m  71.4 
l,l,l-Trichloroethane 0.51 
Trichloroethylene 0.43 
Bromodichloromethane 13.9 
Dibromochloromethane 2.39 
Toluene 0.38 
Tetrachloroethylene 0.42  

0.03 
2.14 
0.10 
0.07 
0.31 
0.06 
0.01 
0.08 

0.09 

0.14 
0 - 1 4  

2.30 
0.35 
0.14 

65.9 

13.2 

1.19 
1.06 
1.30 
1.29 
1.04 
1.02 
1.02 
1.30 

0.03 

0.05 
64.0 

0.03 
13.8 
2.36 
0.31 
0.10 

0.03 - 2.36 
0.22 - 128 
0.03 - 2.86 
0.03 - 2.14 
0.06 - 19.8 
0.06 - 4.87 
0.31 - 2.23 
0.03 - 2.03 

a/ Arith. S.E. = Standard Error of Arith. Mean. 
b /  Geo. Mean = Geometric Mean. 
- c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LLN(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests). 

- 
- 
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Table 200. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
WATER - MODERATE - NEW JERSEY FIRST SEASON 

- -- - -- I- 
- - -  - - - -  

Population Estimate: 40,4GO 
Sample Size  Range: 65-93 

a/ b/ c/ 
Arith. ArTth. Geo. Ge;. 

S,E. Median Range -- Compound - S . E .  Mean Mean - 
Vinylidene Chloride 0.22 0 -06 0.10 1.32 0.07 0.03 - 1.07 
Chlorof o m  71.7 3.58 66.9 1.07 67.2 0.03 - 134 
l,l,l-Trichl.oroethane 0.63 0.21 0.18 1.51 0.16 0.03 - 3.55 
Trichloroethylene 0.52 0 . 1 4  0.19 1.46 0.22 0.03 - 2.42 
Ercnodichloromethane 14.0 0.25 13.5 1.03 14.0 0.06 - 19.9 
Dibromochloromethane 2.49 0.06 2.40 1.02 2.43 0.06 - 4.64 
Toluene 0.43 0.07 0.37 1.08 0 .31  0.31 - 2.63 
Tetrachloroethylene 0.45  0.12 0 .16  1.40 0.14 0.03 - 2.44 

a/ Arith. S.E. = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. 
c /  Geo. S . E .  = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of LN(x). 
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests) 

- - 
- 
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Table 20%. WEIGHTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE FOR 
WATER - LOW - NEW JERSEY FIRST SEASON 

- - --- -- 
Population Estimate: 58,000 
Sample Size Range: 113-152 

Arith. 
Mean Compound - 

Vfnylidene Chloride 0.28 
Chlorof o m  67.8 
I,l,i-Trichloroethane 0.61 
Trichloroethylene 0.65 
Bromodichloromethane 13.2 
Dibromochlorome thane 2.45 
Toluene 0.43 
Tetrachloroethylene 0.45 

a/ 
Aryt h . 
S . E .  

0,06 
1.60 
0.12 
0.16 
0.23 
0.12 
0.05 
0.10 

b/ 
GeZ. 
Mean - 
0.07 

0.11 
0.12 

2.33 
0.37 
0-11 

65.3 

13,O 

C /  
GeO. 
S . E .  
I 

1-18 
1.02 
1.21 
1.27 
1.02 
1.03 
1.06 
1.24 

Median 

0.03 

0.03 
0.03 

2.30 
0-31 
0.03 

67.2 

13.1 

- Range 

0.03 - 1.92 

0.03 - 5.34 
0.03 - 4.18 
6.33 - 23.4 
1.01 - 8.39 
0.31 - 2.73 
0.03 - 3.32 

27.1 - 168 

- ZE 

a /  Arith. S . E .  = Standard Error of Arith. Mean. 
b/ Geo. Mean = Geometric Mean. 
c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error of 

the weighted mean of L N ( x ) .  
* Means significantly different between proximity classes at .05 level 

(pairwise t-tests) . 

- 
- 
- 



low l e v e l .  For overnight  outdoor a i r  t h e  geometric means were almost 

a l l  h ighes t  i n  t h e  h igh  l e v e l  wi th  t h e  mean f o r  benzene s i g n i f i c a n t l y  

s o .  The a r i t h m e t i c  means show no tendency t o  be h igher  i n  any one l e v e l  

b u t  t h e  a r i t h m e t i c  mean f o r  t e t r ach lo roe thy lene  was s i g n i f i c a n t l y  h ighe r  

i n  t h e  low l e v e l .  For  daytime outdoor a i r  aga in  t h e  means tended t o  be 

h i g h e s t  i n  the  moderate l e v e l  wi th  t h e  geometric mean f o r  - m,p-xylene 

s i g n i f i c a n t l y  so.  However, t h e  a r i t h m e t i c  mean i n  t h e  h igh  level., t h e  

geometric mean i n  t h e  low level f o r  m,p-dichlorobenzene were s i g n i f i -  

c a n t l y  higher .  

levels.  

For water t h e r e  appeared t o  be l i t t l e  d i f f e r e n c e  i n  t h e  

I n  Appendix X t h e  percentages measurable and weighted summary 

s t a t i s t i c s  are given by c i t y  by proximity t o  po in t  source.  Percentages 

measurable and weighted summary s ta t i s t ics  a r e  a l s o  given by p o t e n t i a l  

exposure based on responses  t o  t h e  24-hour screener .  

CoGparison o f  Overnight Personal  and Outdoor --- - A i r  

To gain a d d i t i o n a l  i n s i g h t  i n t o  t h e  comparison between indoor an6 

outdoor a i r ,  Tables  202 through 206 compared t h e  unweighted percec tages  

of concent ra t ions  measurable and unweighted sumnary s t a t i s t i c s  f o r  85 

people  i n  New Je r sey  who provided both overnight  personal  a i r  and 

overnight  outdoor a i r  da t a .  

a i r  were i n  t h e  v i c i n i t y  of t he  s u b j e c t ' s  home. 

The f ixed  sttes which c o l l e c t e d  t h e  outdoor 

Tdble 202 shows t h e  percentage measurable ove ra l l  and by c i t y .  The 

overnight  personal  a i r  percentages were usua l ly  h ighe r  t han  the  over- 

n i g h t  outdoor a i r  percentages.  Overall, t en  of the  e ighteen  compounds 

examined had more than  40 percent  of t h e  samples measurable in both 

media. Of t h e s e  t en  compounds, n ine  had more samples with measurable 

Concentrat ions f o r  personal  indoor a i r  than outdoor a i r ,  a l thcugh i n  

s e v e r a l  ca ses  t h e  percentages were s i m i l a r .  S t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  i n  percent  measurable between overnight  pe r sona l  air and 

overnight  outdoor a i r  were ncted f o r  f i v e  compounds wi th  fou r  of these  

having h igher  percentages  f o r  t h e  personal  air  samples ( i . e . ,  chloro- 

fcrm, chlorobenzene, s t y r e n e ,  and m,p-dichlorobenzene). 

Table 203 g ives  t h e  unweighted a r i t h m e t i c  meens, s t anda rd  e r r o r s ,  

medians, and ranges  f o r  overnight  outdoor a i r  and overnight  personal  a i r  

samples f o r  e leven  compounds. A l l  e leven  compounds showed h ighe r  meens 

end nedians f o r  personal  a i r .  For t e n  of t he  eleven means and a l l  of 
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Table 203. L%%.IGHTED Sl.?lWARY STATISTICS (vg/m3) FOR THOSE PERSONS 
HAVING BOW. OVERNIGHT OUTDOOR AIR AND 

OVERNIGHT PERSONAL AIR - NEW JERSEY FIRST SEASON 

Standard 
Compound Mean Error Median Range 

OVERNIGHT OUTDOOR AIR 
Sample Size Range: 81-85 

Chlorof o m  
l,l,l-Trichloroethane 
B en2 ene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,E-Dichlorobenzene 
Ethylbenzene 
- o-Xylene - m,E-Xylene 

1.68 
5.83 
9.66 
1.22 
2.42 
4.17 
1.04 
1.33 
4.03 
'4.23 

11.4 

0.38 
0-64 
1.36 
0.18 
0.31 
0.55 
0.16 
0.20 
0.41 
0.44 
1.12 

0.74 
4.20 
7 .OO 
0.81 
1.34 
2.60 
0.67 
0.80 
3.20 
3.00 
9.90 

0 . 0 4 , -  21.5 . 

0.05 - 40.0 
0.04 - 91.0 
0.04 - 14.0 
0.08 - 15.0 
0.06 - 27.0 
0.06 - 11.0 
0,07 - 13.0 
0.04 - 20.0 
0.18 - 27.0 
0.13 - 70.0 

'OVERNIGHT PERSONAL AIR 
Sample Size Range: 84-85 

Chloroform 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene - m,pDichlorobenzene 
Ethylbenzene - o-Xylene 
I m,E-Xylene 

8 36* 
53.0 * 
2 1 , l  * 
3.48 
10.7 * 
3 e 00* 

40.1 * 
13.1 * 
7.60* 

21.0 * 

1. a6* 

2.59 

2.51 
0.22 
0.60 
2.98 
0.66 

3.87 
0.90 
2.34 

14.4 

15.4 

2.94** 
15.6 ** 
13.0 ** 
1.38** 
2. oo** 
5.60** 

2. BO** 
6.10** 
4.98** 

15.5 ** 

1. ao** 

0.08 - 215 
0.36 - 880 
0.02 - 120 
0.20 - 14.0 
0.24 - 47.0 
0.08 - 250 
0.06 - 53.5 
0-12 - 915 
0.17 - 320 
0.2C - 46.0 
0.20 - 120 

* T-test f o r  difference in means between media significant at .05 level. , ** Wilcoxon signed rank test for difference in medians between media 
significant at .05 level. 

000131 

A 39.8 



t he  medians the  va lue  f o r  personal  a i r  was s i g n i f i c a n t l y  h igher .  For 

some compounds such as chloroform, I , l , l - t r i c h l o r o e t h a n e ,  m,p-dichloro- 

benzene, s tyrene ,  and ethylbenzene, t he  maximum values  of t h e  ranges 

w e r e  much higher  f o r  personal  a i r .  

Table 204 gives  a summary of median and maximum values  o v e r a l l  and 

f o r  t h e  two c i t i e s  by t h e  two media. For overnight outdoor a i r ,  the 

median and maximum values  for Bayonne tended t o  be  h igher  wh i l e  t h e  

oppos i t e  was t r u e  f o r  overn ight  personal  a i r .  

Table 205 gives  a summary of median and maximum concen t r a t ions  f o r  

overn ight  outdoor and pe r sona l  a i r  and t h e i r  r a t i o s ,  The t a b l e  demon- 

strates how much l a r g e r  t h e  overn ight  personal  a i r  va lues  were than  t h e  

ove rn igh t  outdoor a i r  va lues .  I n  a l l  cases  examined, t h e  personal  a i r  

median and maximum va lues  were l a r g e r  than  the  corresponding outdoor a i r  

va lues .  

Table 206 shows the  Spearman c o r r e l a t i m s  between overn ight  outdoor 

a i r  and overnight  personal  a i r  f o r  a l l  va lues  aEd f o r  measurable amounts 

on ly  f o r  t h e  eleven compounds. Although many of the c o r r e l a t i o n s  were 

s i g n i f i c a n t l y  d i f f e r e n t  from zerop i n  gene ra l ,  t he  magnitudes w e r e  low 

w i t h  none of t he  c o r r e l a t i o n s  g r e a t e r  than  . 6 3 .  

Figures  38 through 40 show the n a t u r a l  logar i thmic  p l o t s  of s e l e c t -  

ed chemicals f o r  overnight  outdoor a i r  ve r sus  overnight  personal  a i r .  

One w a s  added t o  each number before  the  log  was taken so  each p l o t  

s tar ts  a t  0 .  The l i n e s  r e p r e s e n t  t h e  mid QL va lues  f o r  t h e  compound f o r  

t h e  two media. An "0" r e p r e s e n t s  both measurable and an "X" r e p r e s e n t s  

one o r  both not measurable. The Spearman c o r r e l a t i o n s  f o r  a l l  concen- 

t r a t i o n s  and f o r  only those  wi th  both media measurable a r e  a l s c  shown. 

Although the  logar i thmic  t ransformat ions  improved the p l o t s  and t h e r e  i s  

some evidence of a p o s i t i v e  t r end ,  i t  i s  ev ident  t h a t  t h e r e  w a s  not 

s t r o n g  c o r r e l a t i o n  between t h e  two media. This  is p a r t l y  due t o  the  

l a r g e  number o f  obse rva t iocs  below o r  near  t h e  m a x  QE. 

. 

Tables  207 through 210 g ive  percentages measurable a d  sur-mary 

s t a t i s t i c s  f o r  overnight  p e r s o n a l  a i r  and expanded overnight  outdoor 

a i r .  The outdoor a i r  f i x e d  s i t e s  were chosen one per  segment with 

s e v e r a l  people i n  the  sample from each segment. The expanded outdoor 

a i r  r e f e r s  t o  t h e  matching of t he  concen t r a t ions  f o r  t h e  one f i x e d  si te 

p e r  segnent  t o  each person i n  t h e  segment, assuming t h a t  had t h e r e  been 
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Table 206. SPEARMAN CORRELATIONS OF ALL CONCENTRATIONS AMI OF 
MEASURABLE AMOUNTS ONLY - OVERNIGHT OUTDOOR 

AIR VS. OVERNIGHT PERSONAL AIR - 
NEW JERSEY FIRST SEASON a/ 

All Concentrations 

- - 
Compound 

Chlorof o m  

l,l,l-Trichloroethane 

Benzene 

Carbon Tetrachloride 

Trichloroethylene 

Tetrachloroethylene 

S tyrene 

- m,p-Dichlorobenzene 
E thylb enzene 

- o-Xylene 
- m,E-Xylene 

- Spearman 
Correlation 

0.19 

0.20 

0.34* 

0.35* 

0.48* 

0 42* 

0.19 

0.44* 

0.18 

8 .22*  

0,25* 

Sample 
Size 

85 

85 

83 

84 

84 

83 

82 

82 

81 

82 

$2 

Spearman 
Correlation 

0.27 

0.20 

0.19 

0.57* 

0.49* 

0.26 

0.09 

0.63* 

0.26* 

0.23 

0.22 

Sample 
S i z e  

28 

57 

69 

17 

31 

56 

3 3  

32 

68 

6 3  

77 

- 

* Sisnificantly different. from zero at .05 level. 
a/ See Tables 211 and 212 for other media. - 
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Table 210. RATIO OF O V E R N I G H T  PERSONAL A I R  T O  EXPANDED OVERNIGHT 
OUTDOOR AIR FOR WEIGETED ARITHEETTC WAN, GEOMETRIC 
MEAN, MEDIAN AND MAXIMUM - NEW JERSEY FIRST SEASON 

Corcp ound Mean Mean Median Maximum 

Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
CarboR Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorob enz ene 
E thylbenzene 
o-Xy lene 
m,p-Xylene 
- 
- 

9.58 

3'. 6 7 

3.27 
3.41 
3.24 

3.45 
4.21 
5.19 

23.3 

10.6 

37.7 

7 . 9 1  
6.24 
3.70 
2.14 

2,97 
3.01 

2.64 
1.89 
2.07 

1.89 

5 . 8 9  

6.82 
4.82 
2.78 
1.85 
1.71 
2.54 
2.92 
4.05 
2.33 

1 - 4 7  
1.81 

10.0 
2 08 
5.60, 

78.6 
23.3 

9.26 
6.91 

115 
19.0 
27.8 
44.3 

0 0 0 14 2 
409 



a fixed s i t e  i n  each person's yard the readings would be b a s i c a l l y  t h e  

same f o r  each f ixed s i t e  i n  a segment. The percentages measurable f o r  

expanded overnight  outdoor a i r  as shown i n  Table 207 were very  similar 
t o  those  of overnight  outdoor a i r  i n  Tables 152 and 155. Also compared 

t o  t h e  unweighted percentages measurable i n  Table 202, t h e r e  was l i t t l e  

d i f f e r e n c e .  I n  comparing weighted summary s t a t i s t i c s  f o r  t h e  expanded. 

overn ight  outdoor a i r  with those i n  Table 1161 again l i t t l e  d i f f e r e n c e  

w a s  found. I n  Table 210 the  r a t i o s  of overnight  personal  a i r  t o  expand- 

ed overn ight  outdor a i r  f o r  a r i t h m e t i c  mean, geometric mean, median and 
maximum are given.  In  each c a s e  the  r a t i o  was g r e a t e r  t han  one s ign i -  

fy ing  t h a t  t h e  personal  a i r  va lue  was l a r g e r .  

r a t i o  w a s  a s  l a r g e  as 200 f o r  l , l , l - t r i c h l o r o e t h a n e .  

For t h e  maximum value  the 

The s ta t is t ics  f o r  expanded outdoor air by c i t y  a r e  g iven  i n  Tables  

X-69 through X-72 of Appendix X. 

Cor re l a t ions  

To examine the  r e l a t i o n s h i p s  between the  v a r i o u s  media, unweighted 

Spearman c o r r e l a t i o n s  were computed f o r  t h e  eleven compounds discussed 

in t h e  previous summary s t a t i s t i c s  t a b l e s .  

Table 211 g ives  unweighted Spearman c o r r e l a t i o n s  f o r  a l l  concen- 

t r a t i o n s  (measurable and below t h e  QL) between b r e a t h ,  daytime personal  

a i r ,  daytime outdoor a i r ,  and water.. The c o r r e l a t i o n s  f o r  overnight  

pe r sona l  a i r  and overnight outdoor a i r  a r e  given i n  Table 206. While 

f o r  b r e a t h  versus daytime personal  a i r ,  a l l  but one c o r r e l a t i o n  was 

s i g n i f i c a n t l y  d i f f e r e n t  from zero ;  only one (--dichlorobenzene) was 

g r e a t e r  t han  .5. None were g r e a t e r  than .5 between brea th  and daytime 

outdoor  a i r .  For daytime personal  a i r  and daytime outdoor a i r ,  only 
t e t r ach lo roe thy lene  and t r i c h l o r o e t h y l e n e  showed c o r r e l a t i o n s  g r e a t e r  

than  .5. There was very l i t t l e ,  i f  any, c o r r e l a t i o n s  between water and 

t h e  o t h e r  media. 

To f u r t h e r  examine c o r r e l a t i o n s  between media ,  Table 212 g ives  

Spearman c o r r e l a t i o n s  f o r  measurable amounts only ( see  Table  206 f o r  

overn ight  personal  a i r  and overnight  outdoor a i r ) .  The t a b l e  i n d i c a t e s  

t h e  l a r g e  decrease i n  sample s i ze  between media when only measurable 

concentrakions were included ( p a r t i c u l a r l y  f o r  water ) .  As wi th  the 
c o r r e l a t i o n s  based on a i l  observa t ions  (measurable o r  n o t ) ,  water and 

t h e  o t h e r  media were not we l l  c o r r e l a t e d  f o r  the  compounds examined. 
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A l s o ,  i n  almost ,all cases ,  t h e  c o r r e l a t i o n s  were less than . S  between 

a l l  p a i r s  of media. 

F igures  4 1  through 5 2  show p l o t s  of b rea th  versus  daytime personal  

a i r  and b rea th  versus  daytime outdoor a i r  f o r  s e l e c t e d  chemicals on t h e  

n a t u r a l  logari thmic sca l e .  One w a s  added t o  each number b e f o r e  t h e  l o g  

was taken. The l i n e s  r ep resen t  the median QL va lues  f o r  t h e  compound 

f o r  t h e  two media. An ''0" r e p r e s e n t s  bo th  measurable and an "X" repre-  

s e n t s  one o r  both no t  measurable. These p l o t s  demonstrate t h e  l a c k  of 

s t r o n g  c o r r e l a t i o n  between t h e  media f o r  each compound. Again, i t  i s  

obvious t h a t  p a r t  of t he  lack o f  c o r r e l a t i o n  was caused by t h e  l a r g e  

p ropor t ion  of observat ions below o r  near  t h e  maxinum q u a n t i f i a b l e  l i m i t .  

U n t i l  both media have a s i g n i f i c a n t  po r t ion  of r e l a t i v e l y  l a r g e  va lues  

i t  is  d i f f i c u l t  to show c o r r e l a t i o n s  between them. 

Tables 213 through 222 g ive  t h e  Spearman c o r r e l a t i o n s  between t h e  

e l even  s e l e c t e d  compounds f o r  b r e a t h  and t h e  a i r s  for a l l  amounts and 

measurable amounts only.  The eleven compounds were d iv ided  i n t o  t h r e e  

groups -- aromatics  (benzene, s ty rene ,  ethylbenzene, 2-xylene and 

- m,p-xylene), ch lor ina ted  s o l v e n t s  ( l , l , l - t r i c h l o r o e t h a n e ,  t r i ch lo roe thy -  

l e n e ,  and t e t r ach lo roe thy lene ) ,  and miscellaneous (m,p-dichlorobenzene, - 
chloroform, and carbon t e t r a c h l o r i d e ) .  For b rea th  and t h e  a i rs  t h e  

s t r o n g e s t  c o r r e l a t i o n s  were a s soc ia t ed  wi th  the aromatics  w i th  ethylbe3- 

zene and the xylenes i n  p a r t i c u l a r .  

Tables  223 through 232 g ive  the  Pearson c o r r e l a t i o n s  f o r  t he  

n a t u r a l  logari thm of t h e  concent ra t ions  fcr t h e  s e l e c t e d  compounds by 

b r e a t h  and t h e  airs. Again t h e  s t r o n g e s t  c o r r e l a t i c n s  were as soc ia t ed  

w i t h  t h e  aromatics.  

Ques t ionnai re  - and 24-Hour Screener  .-- 
To f u r t h e r  examine t h e  r e l a t i o n s h i p  between c e r t a i n  c h a r a c t e r i s t i c s  

of t h e  people i n  the  s tudy  and t h e  anount of exposure t o  t h e  compounds 

analyzed,  the following approach w a s  used. F i r s t ,  s tepwise  r eg res s ions  

were done on n a t u r a l  l o g a r i t h m  cf t h e  concent ra t ions  of b r e a t h  and t h e  

pe r sona l  a i rs  using s e l e c t e d  ques t ions  from t h e  ques t ionna i r e .  Second, 

ana lyses  of var iance  (AKOVAs) were done on the  v a r i a b l e s  which appea red  

i n  t h e  s tepwise r e g r e s s i o n  models. Thi rd ,  means f o r  t h e  v a r i a b l e s  which 

showed s i g n i f i c a n t  d i f fe renc 'es  i n  t h e  ASOVAs w i l l  be c a l c u l a t e d .  

4 1 3  
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S t e p w i s e  r eg res s ion  is an unweighted method of b u i l d i n g  a p o t e n t i a l  

r eg res s ion  model by b r ing ing  i n  t h e  independent v a r i a b l e s  one a t  a t i m e  

u n t f l  no apprec iab le  g a i n  can b e  achieved by inc luding  ano the r  v a r i a b l e .  

Caution should be exerc ised  i n  us ing  stepwise r e s u l t s  f o r  anyth ing  o the r  

t han  a prel iminary s t e p  i n  t h e  s e l e c t i o n  of v a r i a b l e s  f o r  f u r t h e r  s tudy  

due to .  t he  small sample s i z e s  f o r  some of the va r i ab le s .  Table  143 a t  

t h e  beginning of th is  s e c t i o n  g i v e s  t h e  resu l t s  of t he  q u e s t i o n n a i r e  

i n d i c a t i n g  t h e  sample s i z e s  f o r  t h e  va r i ab le s .  Table 233 g i v e s  t h e  

coding of t h e  v a r i a b l e s  chosen t o  be included i n  the  s t epwise  pro- 

cedures .  The ques t ions  were chosen by t h e i r  apparent r e l evance  t o  each 

media. Those ques t ions  covered on the  24-hour screener  w i l l  be d iscuss-  

ed later. 
The results of t h e  s t epwise  r eg res s ions  f o r  b rea th  for t h e  e leven  

s e l e c t e d  compounds i s  shown i n  Table 234.  The number i n  t h e  t a b l e  

r e p r e s e n t s  t h e  o rde r  t h e  v a r i a b l e  w a s  s e l ec t ed  i n t o  the  Eodel .  'The s i g n  

i n  parentheses  r e p r e s e n t s  t h e  s i g n  of t h e  c o e f f i c i e n t  i n  t h e  r eg res s ion  

model. For b rea th ,  t h e  v a r i a b l e s  employed and race appeared most o f t e n  

wh i l e  t he  v a r i a b l e s  c l o s e  smoker con tac t ,  d r i v e r ,  f u r n i t u r e  r e f i n i s h i n g  

as a hobby, p a i n t i n g  as a hobby, non-prescr ipt ion medicat ion,  hours  away 

from home, window f a n ,  c e i l i n g  exhaust  fan and gas furnace never  appear- 

ed.  Chloroform, l , l , l - t r i c h l o r o e t h a n e  and =-xylene were a f f e c t e d  by 

t h e  least  number of v a r i a b l e s  . w i t h  none, two and t h r e e ,  r e s p e c t i v e l y ,  

wh i l e  t e t r ach lo roe thy lene  and m,p-dichlorobenzene were a f f e c t e d  by the  

most with s i x .  I n  g e n e r a l ,  t h e  c o r r e l a t i o n s  f o r  the  models were low, 

ranging from .23 f o r  l , l , l - t r i c h l o r o e t h a n e  and carbon t e t r a c h l o r i d e  t o  

.49 f o r  s tyrene .  

The s tepwise r e g r e s s i o n s  f o r  overnight  personal  a i r  f o r  t h e  eleven 

s e l e c t e d  compounds a r e  g i v e n  i n  Table 235. The v a r i a b l e s  used were 

those  which w e r e  concerned wi th  t h e  home. The most p reve lan t  v a r i a b l e s  

were poison ( p e s t i c i d e s ,  h e r b i c i d e s ,  i n s e c t i c i d e s )  and c e i l i n g  exhaust 

f a n  chosen f i v e  and f o u r  t i m e s ,  r e spec t ive ly .  The Var i ab le s  age,  s c a l e  

model bu i ld ing ,  window a i r  cond i t ion ing  and c i r c u l a t i n g  f a n  were never 

chosen. 

used t h e ' l e a s t  number of v a r i a b l e s  wi th  one o r  tvo each, w h i l e  chloro- 

form used the  most w i t h  s ix .  A s  with  brea th ,  t he  c o r r e l a t i o n s  were low 

w i t h  a range of .I1 €or  o-xylene t o  .28 f o r  l , l , l - t r i c h l o r c e t h a n e .  

T r i ch lo roe thy lene ,  m,p-dichlorobenzene, - o-xylene and --xylene 

- 
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Table 233. CODING OF QUESTIONNAIRE VARIABLES FOR STEPWISE REGRESSIONS 
- -.-- == -. - -  - -  ---- I - 

S e x  , Yale=l 
Female=O 

Race Hispanic= 1 
B 1 ac k= 2 
0 t h  er= 0 

Age = age i n  yea r s  

Employed l=yes  
O=no 

Close smoker contac t  = 2 

Taxi/Bus/Truck d r i v e r  l=yes  
o=no 

Smoke 

Packs 

O=nonsmoker not l i v i n g  wi th  smoker 
l=nonsmoker l i v i n g  wi th  smoker 
2=former smoker 
3=now smoking 

O=no c i g a r e t t e s  
1-less than % pack 
2=about 4 pack 
3=about 1 pack 
4=about 1% packs 
5=abou t 2 packs 
6=more than 2 packs 

Furn i tu re  r e f i n i s h i n g  a s  a hobby I=yes 
O=no 

Pa in t ing  as a hobby l=yes  
O=no 

Scale  models as a hobby l=yes 
O=no 

Gardening as a hobby l=yes 
O=no 

Poisons - I n s e c t i c i d e s ,  Pes t i c i -Zs ,  Herb--ides 

Phys ica l  cond i t ion  l = e x c e l l e n t  
2=good 
3-f a i r  
4=poor 

1 =yes 
C=no 
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Table 233 (continued) 

(4 .32 )  

(4.33) 

(Q 18) 

(Q. 45-1) 

(Q .45-2) 

(Q .45-4) 

(Q .45-5) 

(Q .45-6) 

(9.46-1) 

(Q .46-2) 

(Q .46-3) 

(Q .46-4) 

Taking prescription medicine l=yes 
0-no 

Taking non-prescription medicine l=yes 
0-0 

Awayraver'age week day hours away from home 

Central air conditioning yes=l 
no=O 

window air conditioning yes=l 
no=O 

window fan(s) yes=I 
no=O 

ceiling exhaust fan(s) yes=l 
no=O 

circulating fan(s) yes=l 
no=0 

gas stove yes=l , 

no=O 

electic oven yes=l 
no=O 

gas furnace yes=l 
no=O 

oil heat yes=l 
no=O 
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The r e s u l t s  of t h e  s tepwise  regress ions  f o r  daytime personal  a i r  

f o r  t h e  eleven compounds are give2 i n  Table 236. Again, t he  v a r i a b l e s  

chosen were those t h a t  appa ren t ly  r e l a t e d  t o  daytime a c t i v i t i e s .  By 

f a r ,  t h e  most preva len t  v a r i a b l e  was emplcyed whi le  t h e  v a r i a b l e s  r ace ,  

packs of c i g a r e t t e s  and hours  away from home d id  not  appear.  For 

t r i ch lo roe thy lene  and - m,p-dichlorobenzene no v a r i a b l e s  appeared i n  t h e  

model. As previous ly ,  t h e  c o r r e l a t i o n s  were low wi th  a range of .09 fo r  

chloroform to  .31 f u r  - m,p-xylene. 

One-way ana lyses  of v a r i a n c e  €or  the  v a r i a b l e s  appearing a t  least  

once In the  s tepwise r e g r e s s i o n s  by compound and media were then  per- 

formed. Table 237 g ives  t h e  r e s u l t s  of the  ANOVAs f o r  b rea th .  The 

v a r i a b l e s  hours away from home, number of c i g a r e t t e s ,  smoke, age groups 

and employed were s i g n i f i c a n t  f o r  many of t he  compounds. P a r t i c u l a r l y  

h igh  F-values were noted € o r  benzene and s ty rene  under smoke and 1,191- 

t r i ch lo roe thece ,  t e t r ach lo roe thy lene ,  ethylbenzene, - o-xylene and m,p- 

xylene under employed. 

The one-way ana lyses  of va r i ance  f o r  t he  v a r i a b l e s  appearing i n  t h e  

overnight  personal  a i r  s tepwise  regress ions  are presented  i n  Table 238. 

The v a r i a b l e s  smoke and non-prescr ipt ion medication were s i g n i f i c a n t  

over many of the  compounds. 

f a n  had a p a r t i c u l a r l y  h igh  F-value. 

l , l , l - t r i c h l o s o e t h a n e  under c e i l i n g  exhaust 

The one-way ana lyses  of va r i ance  f o r  the  v a r i a b l e s  appearing a t  

least once i n  t h e  daytime personal  a i r  s tepwise r eg res s ion  are given i n  

Table 239.  The v a r i a b l e s  hours  away from home, smoker contac t  a t  work 

and employed showed s i g n i f i c a n t  d i f f e rences  over  many compounds. 

Employed a l s o  showed p a r t i c u l a r l y  h igh  F-values f o r  1 , I  l - t r i ch lo ro -  

e thane ,  ethylbenzene, - o-xylene and - m,p-xylene as d i d  p r e s c r i p t i o n  

medication f o r  --xylene. 

Throughout the s tepwise  ana lyses  and AXGVAs t h e  v a r i a b l e s  assoc i -  

a t e d  wi th  smoking and employed appeared f r equen t ly  and o f t e n  wi th  s t rong  

r e s u l t s .  

The unweighted geometr ic  means f o r  those compounds which showed 

s i g n i f i c a n t  d i f f e r e n c e s  are  given i n  Table X-107 i n  t h e  appendices.  

One-way ana lyses  of va r i ance  were a l s o  done on s e l e c t e d  v a r i a b l e s  

from t h e  24-hour a c t i v i t y  and exposure sc reene r .  Table  144 a t  the  

beginning of t h i s  s e c t i o n  g ives  a breakdown o f  the enswers t o  t h e  
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screener .  The PJOVAs  f o r  b r e a t h  a r e  given i n  Table 240 ,  The variables 

pa in t ing ,  tobacco and c l o s e  contac t  with smoker showed s i g n i f i c a n t  

F-values f o r  many of t h e  compounds. Benzene, s ty rene ,  e thylbenzene and 

- m,p-xylene had p a r t i c u l a r l y  h igh  F-values f o r  tobacco. Ethylbenzene and 

t h e  xylenes under p a i n t i n g ,  benzene under c lose  con tac t  w i th  smokers, 

s ty rene  under chemical p l a n t ,  and ethylbenzene and t h e  xylenes  under 

so lven t s  a l s o  had h igh  F-values, 

The one-way ana lyses  of va r i ance  f o r  overnight  personal  a i r  fo r  the  

eleven compounds are given i n  Table 241. 

d i f f e rences  f o r  overnight  pe r sona l  a i r  than f o r  brea th .  

tobacco and c l o s e  con tac t  w i th  smokers showed high F-values. 

There were fewer s i g n i f i c a n t  

S tyrene  under 

The one-way ana lyses  of var iance  f o r  daytime persor?al a i r  f o r  t he  

se l ec t ed  v a r i a b l e s  f r o n  t h e  screener  are given i n  Table  242. While 

daytime personal  a i r  showed more s i g n i f i c a n t  d i f f e r e n c e s  than  overnight  

personal  a i r ,  it d i d  n o t  show as many as  brea th .  The v a r i a b l e s  high 

d u s t  o r  p a r t i c u l a t e  l e v e l s  and pa in t ing  showed t h e  most s i g n i f i c a n t  

d i f f e rences .  Styrene,  e thylbenzene and =-xylene under pa in t ing ;  

- o-xylene under garage; e thylbenzene,  2-xylene and %-xylene under 

s o l v e n t s  and odorous chemicals;  l , l , l - t r i c h l o r o e t h a n e ,  e thylbenzene ,  and 

t h e  xylenes under high dus t  o r  p a r t i c u l a t e  l e v e l s ;  and s t y r e n e  under 

degreasing compounds a l l  showed h igh  F-values. 

The percentages measurable ,  mediclns and maximum v a l u e s  by 24-.hour 

screener  v a r i a b l e s  and media a r e  given i n  Tables  X-1 through X-22 i n  
Appendix X €or  l , l , l - t r i c h l o r o e t h a n e ,  benzene, t r i c h l o r o e t h y l e n e ,  

- m,p-dichlorobenzene, - m,p-xylene and t e t r ach lo roe thy lene .  

000194 
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SECOND SEASON 
As a follow-up t o  the  i n i t i a l  TEAM s tudy  i n  Bayonne and E l i zabe th ,  

New Je r sey ,  a second season s tudy  was conducted i n  J u l y  and August of 

1 9 8 2 .  A subsample of 157 of those  who had p a r t i c i p a t e d  i n  t h e  f i r s t  

season s tudy  were s e l e c t e d  r ep resen t ing  approximately 109,500 people.  

To ga in  i n s i g h t  i n t o  poss ib l e  sources  of exposure, t he  24-hour 

a c t i v i t y  screener w a s  aga in  adminis tered a t  t h e  end of t h e  24-hour s tudy  

per iod.  Table 243 summarizes t h e  24-hour exposure and a c t i v i t y  sc reene r .  

As i n  t h e  first season,  t h e  l a r g e s t  number of people exposed were 

assoc ia ted  wi th  smoking and tobacco, service s ta t ion /garage /engine  

r e p a i r ,  odorous chemicals,  au to / t ruck  exhzust and c leaning  s o l u t i o n s .  

However, t h e r e  was a l a r g e  inc rease  i n  t h e  cumber of people who had been 

swimming. 

Table 244 shows the  sample . s i z e  ranges  f o r  Bayonne and E l i zabe th  

f o r  each media over t h e  twenty compounds s tud ied .  The v a r i a t i o n  i n  

sample s i z e  r e f l e c t s  t h e  f a c t  t h a t  not  every a n a l y s i s  f o r  each compound 

f o r  each media could be done f o r  each s u b j e c t .  Also, f i x e d  outdoor  

s i tes  were no t  set up a t  each home b u t  o n l y  a t  one hone pe r  sample 

segment. The d a t a  f i l e  w a s  c rea ted  i n  the  same manner as desc r ibed  i n  

f i r s t  season.  

Ouan t i f i ab le  L i m i t s  

Tables  245 through 249 give t h e  minimum and maximum q u a n t i f i a b l e  

limits, t h e  r a t i o  of t he  maximum t o  the minimum, t h e  percentage  of 

concent ra t ions  above t h e  maximum q u a n t i f i a b l e  l i m i t ,  and the  percentage  

measurable f o r " e a c h  compound i n  each  media. Generally t h e r e  were no 

l a r g e  d i f f e r e n c e s  between the  minimum an6 maximum q u z n t i f i a b l e  l i m i t s  as 

r e f l e c t e d  i n  t h e  r a t i o  of m a x  QL to min QL. Some except ions  were 

chlorobenzene and dibromochloropropane f o r  b r e a t h  ( r a t i o s  of 22.2 and 

2 4 . 8 ,  r e s p e c t i v e l y ) ,  and dibromochloromethane and dibrcmochloropropane 

f o r  overnight  and daytime outdoor a i r s  (with r a t i o s  of 2 0 . 0 ,  6 9 . 3 ,  2 8 . 3 ,  

and 110, r e s p e c t i v e l y ) .  However, some compot?nds wi th  moderate r a t i o s  

such a s  t r i c h l o r o e t h y l e n e  and s t y r e n e  for overnfght  2nd daytime pe r sona l  

a i r  and carbon t e t r a c h l o r i d e ,  t e t r ach lo roe thy lene ,  chlorobenzene, 

s ty rene ,  and I_ m,p-dichlorobenzene for overn igh t  and daytime outdoor  a i r  

showed l a r g e  d i f f e r e n c e s  between pe rcen t  above the  maximum q u a n t i f i a b l e  

l i m i t  and the  percent  measurable (e .g . ,  m,p-dichlorobenzene f o r  over- 
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NOTES TO TAELES 243 t o  312 

3 .  

4 .  

5. 

6 .  

7 .  

8. 

9. 

10. 

1. The terms daytime outdoor a i r  and overnight  outdoor a i r  refer t o  
samples co l l ec t ed  dur ing  t h e  day and during t h e  n ight  from f i x e d  
s i t e s  ou t s ide  t h e  p a r t i c i p a n t s '  homes. 

2 .  Toluene was not  measured i n  b rea th ,  a i r  o r  water samples. Dibro- 
mochloropropane, - o-dichlorobenzene, and - o-xylene were not  measured 
i n  water.  

Sample s i z e  i n d i c a t e s  t h e  number of i nd iv idua l  samples. The 
minimcm 2nd maximum sample s izes  i n d i c a t e  t h a t  not  a l l  compounds 
always had a va lue  f o r  every i n d i v i d u a l  sampled. 

Duplicate  measurements were averaged be fo re  t h e  percentages were 
computed . 
Proximity t o  po in t  source:  

Low = more than 1.5 k i lometers  from a poin t  source,  
High = wi th in  1.5 k i lometers  of a t  least one point  source ,  

Eoderate  = bordering on h i g h  exposure a r e a s  and i n t e r s e c t e d  by 
major highways a 

Percentages i n  the  t a b l e s  are popule t ion  e s t ima tes  ( i . e . ,  they a re  
weighted s t a t i s t i c s ) .  The es t imated  populat ion i s  f o r  persons 
l i v i n g  i n  Bayonne o r  El izabe th  excluding those on m i l i t a r y  reserva- 
tions o r  l i v i n g  i n  group q u a r t e r s ,  people under seven years  of agep  
the  mental ly  o r  phys i ca l ly  incompetent ( inc luding  many people over  
65 ) ,  and those  who changed key c a t e g o r i e s  ( i . e .  , whose who went 
f ron smoker t o  non-smoker, changed occupat iona l  exposure s t a t u s ,  
e t c . ) .  

Measurable is  def ined as above t h e  q u a n t i f i a b l e  l i m i t .  All concen- 
t r a t i o n  da ta  is  considered s i g n i f i c a n t  t o  two f igu res .  -.- - --- - 
Approximate popula t ion  sizes vary  'due t o  d i f f e rences  i n  sample 
s i z e s .  

New Je r sey  second season was J u l y  and August o f  1982. 

To c a l c u l a t e  a n  e s t ima te  of a 95% confidence i n t e r v a l  f o r  t h e  
geometric mean, the  upper l i m i t  would be (geo. mean) x (geo. s.e.)* 
and t h e  lower l i n i t  would b e  (geo. mean) + (geo. s , e . ) 2 ,  where geo. 
mean is the  geometric mean and geo. s.e, i s  the  geometric s t anda rd  
e n o r .  To ob ta in  a more accu ra t e  e s t ima te  u s e  1.96 in s t ead  of 2. 
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Table 243. 24-HOUR EXPOSURE AND ACTIVITY SCREENER - 
NEW JERSEP SECOND SEASOK 

L., --.- _.- - = - ' -- 
I- 

1. Have you pumped your own gas  i n  t h e  past 24 hours? 

2. Have you been t o  a dry c lean ing  establ ishment  i n  
the p a s t  24 hours? 

3.  Have you done your own d r y  cleaning i n  t h e  past  24 
hours? 

4 .  Have you used tobacco i n  any form i n  the  p a s t  24 
hours? 

Which of the fol lowing forms of tobacco 
d id  you use? 

c i g a r e t t e s  72 
c i g a r s  2 
snuff 0 
chewing tobacco 0 
Pipe 1 

5. Have you remained i n  close c o n t a c t  wi th  smokers f o r  
extended per iods?  

6.  Have you used o r  worked w i t h  i n s e c t i c i d e s ,  p e s t i -  
c i d e s ,  o r  he rb ic ides  i n  any way inc luding  farming, 
gardening, and ex termina t ion  i n  t h e  p a s t  24 hours? 

8. Eave you been swimming i n  the p a s t  24 hours? 

Yes 5 
KO 152 

Yes 3 
No 154 

No 157 

Yes 7 4  
hro 83 

Y e s  80 
No 68 

Yes 12 
No 145 

Yes 17 
No 140 
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9. Haye you worked a t  any of t h e  following occupations o r  been , in  any 
of t h e  fo l lowing  bus inesses  dur ing  t h e  p a s t  week? 

P a s t  P a s t  

P a i n t i n g  
Dry c l ean ing  
Chemical p l a n t  
Petroleum p l a n t  
S e r v i c e  s t a t ion /ga rage /eng ine  r e p a i r  
F u r n i t u r e  r e f i n i s h i n g  o r  repair  
P l a s t i c s  Manufacture o r  format ion  
T e x t i l e  m i l l  
Wood p rocess ing  p l a n t  
P r i n t i n g  
S c i e n t i f i c  l a b o r a t o r y  
Dye p l a n t  
Hosp i t a l  
Metal work/smelter 
None 

Week 
25 
14 
17 
10 
68 

2 
5 
2 
2 
4 
6 
1 

12 
7 
9 

- 24 Hrs . - 
11 

4 
12 
6 

3 1  
1 
5 
1 
0 
3 
5 
1 
3 
4 
5 

10. Have you been exposed t o  any of t he  fo l lowicg  dur ing  t h e  p a s t  week? 
P a s t  Past 

So lven t s  
Odorous chemicals 
Toxic o r  hazardous chemicals 
High d u s t  o r  p a r t i c u l a t e  l e v e l s  
Auto l t ruck  exhaus ts  
Cleaning s o l u t i o n s  
Degreasing compounds 
Other 

Week 
41 
53  
30 
29 
53 
69 
13 
14 

- 24 H r s  
2 1  
2 7  
12 
1 7  
22 
39 

6 
6 

000204 
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Table 244,  DATA AVAILABLE FOR STATISTICAL AXALYSIS EY MEDIA - 
NEW JERSEY SECOND SEASON 

- -, - --==- -- 
a/ 

Sample S i z e  Ranges Over Compounds- 
Media Bayonne Elizabeth Comb ined 

Breath 33 - 62 48 - 81 81 - 143 
Overnight Personal A i r  60 - 66 90 150 - 156 
Daytime Personal A i r  58 - 61 84 - 85 142 - 146 
Overnight Fixed Site Outdoor Air 16 - 28 32 - 43 48 - 71 
Daytime Fixed S i t e  Outdoor A i r  1.5 - 26 32 - 42 47 - 68 
F ? a t e r  67 89 - 90 156 - 157 

a/ For 20 vo la t i le  organics, - 
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n igh t  outdoor  a i r  had a r a t i o  of 5.88 w i t h  percent  measurable of 7 2 . 5  

and d percen t  above max QL of 21.1). For water  samples t h e  q u a n t i f i a b l e  

l i m i t  was c o n s t a c t  f o r  each compound. Therefore  the  percent  measurable 

and pe rcen t  above t h e  maximum q u a n t i f i a b l e  lioit were the  same. 

Table 251 shows the  weighted percentage of compound concent ra t ions  

measur.able by media and compound. Overall, t h e  patterns were s i m i l a r  

f o r  b r e a t h ,  pe r sona l  a i r  and outdoor a i r  w h i l e  the p a t t e r n  f o r  water was 

d i f f e r e n t ,  Genera l ly ,  personal a i r  percentages  seemed higher  than  

b rea th  and outdoor  a i r  percentages,  Except ions were outdoor a i r  h ighe r  

for  carbon t e e r a c h l o r i d e  and chlorobenzene and b rea th  h igher  f o r  chloro- 

f om. Compounds showing r e l a t i v e l y  h ighe r  percentages measurable were 

l , l , l - t r i c h l o r o e t h a n e ,  benzene, t r i c h l o r o e t h y l e n e ,  t e t r ach lo roe thy lene ,  

s t y r e n e ,  m,p-dichlorobenzene, e thylene ,  - o-xylene, and - m,p-xylene f o r  

b rea th  and t h e  airs ( see  T a b l e  252).  For water  chloroform, bromodi- 

chloromethane, and dibromochloromethane showed very  h igh  percentages 

( see  Table 253). Also, t-tests were performed t o  determine i f  there 

were s i g n i f i c a n t  d i f f e r e n c e s  between overn ight  and daytime f o r  personal  

and outdoor a i rs .  For persocal  a i r  t h e  overnight  percentages were 

- 

s i g n i f i c a n t l y  h ighe r  f o r  l , l , l - t r i c h l o r o e t h a n e ,  benzene, carbon t e t r a -  

c h l o r i d e ,  t e t r ach lo roe thy lene ,  s t y r e n e ,  - m,p-dichlorobenzene, - o-dichloro- 

benzene and - o-xylene. For outdoor a i r  only  benzene and m,p-dichloroben- 

zene were s i g n i f i c a n t l y  h igher  for overn ight .  

Table  254 g i v e s  the percentage measurable by s i t e .  For b r e a t h  2nd 

overn ight  pe r sona l  a i r  t he  percentages fo r  El izabe th  were gene ra l ly  

s l i g h t l y  h i g h e r  b u t  no t  s i g n i f i c a n t l y  so. For daytime personal  a i r ,  
overnight  and daytime outdoor a i r  t he  percentages  f o r  Bayonne were 

gene ra l ly  s l i g h t l y  h igher  but aga in  no t  S i g n i f i c a n t l y  so. For water ,  

however, t h e  percentages  f o r  v inyl idene  c h l o r i d e ,  l , l , l - t r i c h l o r o e t h y -  

l ene ,  carbon t e t r a c h l o r i d e ,  t r i ch lo roe thy lene ,  t e t r ach lo roe thy lene ,  and 

bromoform were s i g n i f i c a n t l y  h ighe r  f o r  E l i zabe th  while  beczene w a s  

s i g n i f i c a n t l y  h ighe r  f o r  Bayonne, 

Sumary  S t a t i s t i c s  

Tables  255 through 260 show weighted summary s t a t i s t i c s  by Ioedia. 

f o r  those  compounds showing 25 o r  more p e r c e n t  measurable i n  b rea th ,  t he  

a i r s  and water. Benzene was not  included because of high background 

ccntaminat ion of t h e  samples. Sumary  s t a t i s t i c s  given a re  nedian 



Table 250. SUMMARY OF QUANTIFIABLE LIMITS FCR WATER SAKPLES (ng/mL) - 
MEW JERSEY SECOND SEASON 

._ - -- E. - -- ----- ----e 

Quantifisble Percent 
Limits - a/ Measurable 

Vinylidene Chloride 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Tetrachloroethylene 
Chlorobenzene 
Bromoform 
Styrene - m, p-Dichlorobenzene 
Ethylbenzene - m,p-Xylene 

0.05- 
0.05 
0.50 
0.05 
0.50 
0.05 
0.05 
0.10 
0.10 
0.05 
0.10 
0.50 
0.50 
0.10 
0.50 
0.50 

25.9 
99.8 
1.46 

48.6 
25.4 

43.8 
99.8 
99.8 
43.3 

6.68 

0.00 
6.32 
0.00 
0.00 
0.00 
0.00 

. . ,  - .- - --- -- - -I 
a/ Qumtifiable limits were constant for each conpound. 
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Table 252. TARGET COMPOUNDS SORTED BY PERCENT MEASURABLE IN BREATH 
AND AIR SAMPLES - NEW JERSEY SECOiJD SEASON 

Ubiquitous Compounds 
I, 1, 1-Trichikoethane 
Benzene 
Tetrachloroethylene 
Ethylbenzene 
- o-Xylene 
- m,p-Xylene 

Oft en Present 
Chlorof o m  
Trichloroethylene 
Styrene 
m , p-D i chlor obenz ene - 

Occasionally Found 
Vinylidene Chloride 
1,2-Dichloroethane 
Carbon Tetrachloride 
Eromodichloromethane 
D ib romo chlorome t hane 
Chlorobenzene 
o-D ic hlorob enzerze - 

Never Found 
Bromof o m  
Dibromochloropropane 

61 - 84 
55 - 93 
66 - 81 
62 - 94 

68 - 96 
58 - 97 

31 - 59 
33 - 60 

44 - 94 
46 - a2 

a - 22 
1 - 12 

' 7  - 43 
0 -  3 
0 -  1 
16 - 40 
5 - 24 

0 
0 

0002rtq 
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Table 253. TARGET COMPOUNDS SORTED BY PERCENT MEASURABLE I N  WATER 
SAMPLES - NEW JERSEY SECOND SEASON 

Ubiquitous Compounds 
Chlorof o m  
Bromodichloromethane 
Dibromochloromethane 

.Of ten Presect 
l,l,l-TriZ<foroethane 
Trichloroethylene 
Te t r a chlor oe t hy I ene 

Occasionally Found 
Vinylidene Chloride 
1,2-Dichloroethane 
Benzene 
Carbon Tetrachloride 
Bromof o m  

Never Found 
Chl orob en:;ne 
Styrene 
m,p-Dichlorobenzqne 
Ethylbenzene 
=-Xylene 

X Measurable 

100 
100 
100 

4 9  
4 4  
4 3  

26 
1 

25  
7 
6 

482 
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quantifiable limit, arithmetic mean, arithmetic standard error, geo- 
metric mean, geometric standard error, median, percentiles, and range. 
The standard error given with the geometric mean is not a measure of the 
precision of  the mean but is to be used to easily construct confidence 
intervals. For each compound and media the arithmetic mean was larger 
than the median and the geometric meac. This gresurrably was caused by 
large maximum values which represented high concgntration levels result- 
ing in a skewed frequency distribution. Generally, the medians were 
larger than the geometric means. 
airs and carbon tetrachloride for breath, daytime personal air, and 
overnight outdoor air. For breath, I,l,l-trichloroethane, tetrachloro- 
ethylene, and I_ m,p-xylene showed relatively large values for the summary 
statistics. For overnight personal air, l,l,l-trichloroethane, m,p- 
dichlorobenzene, and m,p-xylene showed relatively high arithmetic means. 
I,l,l-trichloroethane and - m,p-xylene showed relatively high geometric 
means and medians, while m,p-dichlorobenzene had a relatively large 
maxh.um value. For daytime personal air 1 , 1 , 1-trichloroethane, m,p- 
dichlorobenzene, and - m,p-xylene showed relatively high arithmetic means. 
l,l,l-trichloroethane and - m,p-xylene had rather higher maximum values. 
For overnight outdoor air chloroform, l,l,l-trichloroethane and s- 
xylene showed relatively high arithmetic means. l,l,l-trichloroethane 
and m,p-xylene had relatively higher geometric means and medians while 
chloroform had a rather high maximum value. For daytime outdoor air, 
chloroform and L,l,l-trichloroethane showed relatively high arithmetic 
means while I ,1, I-trichloroethane and --xylene had relatively high 

gecmetrjc means and medians. Chloroform had the highest maximum value. 

For personal air and outdoor air the arithmetic means and geometric 
rcearis were t e s t e d  t o  see if there were any differences between overnight 
and daytime. For overnight personal air the arithmetic mean for carbon 
tetrachloride and the geometric means for l,l,l-trichloroethane, carbon 
tetrachloride am? dichlorobenzene were significantly higher. For 
outdoor air there were no significant differences between daytime and 
overnight. For water (see Table 260) , chloroform consistantly ha6 the 
highest summary statistics followed by bronodichloromethane. 

Some exceptions were chloroform in the 

Tables 201 through 266 give the weighted summary statistics by 
mediz Ec; city for the selected compounds. In addition, results of 

49 1 080224 
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t - t e s t s  of a r i t h m e t i c  means and geometric means between c i t i e s  Ere pre- 

sen ted .  For b r e a t h  t h e  only  s i g n i f i c a n t  d i f f e r e n c e  between meacs f o r  

t h e  two c i t i e s  was t h e  a r i t h m e t i c  means f o r  t r i ch lo roe thy lene  wi th  

E l i zabe th  h igher .  For overnight  personal  a i r  s t y r e n e  and - m,p-xylene had 

s i g n i f i c a n t l y  h i g h e r  a r i t h m e t i c  means f o r  Bayonne. For daytime personal  

a i r  the 'geometr ic  mean f o r  - m,p-dichlorobenzene was s i g n i f i c a n t l y  h ighe r  

f o r  Bayonne. While t h e  a r i t h m e t i c  means f o r  l , l , l - t r i c h l o r o e t h a n e ,  

- m,p-dichlorobenzene and =-xylene appeared much h ighe r  f o r  El izabe th ,  

they were, i n  f a c t ,  no t  s i g n i f i c a n t l y  h igher  due t o  l a r g e  a s soc ia t ed  

s tandard  e r r o r s .  Both the  l a r g e  a r i t h m e t i c  means and l a r g e  s tandard  

e r r o r s  were caused by very  high maximum va lues  as r e f l e c t e d  i n  t h e  

range. For t h e  outdoor a i r s  no means were s i g n i f i c a n t l y  d i f f e r e n t  

between the  two c i t i e s .  For water a l l  means were s i g n i f i c a n t l y  d i f f e r -  

e n t  with benzene h i g h e r  i n  Bayonne and El izabe th  having h igher  l e v e l s  

f o r  t h e  o the r  seven compounds examined. 

To he lp  summarize Tables  261 through 266, Tables 267 through 272 

g ive  t h e  r a t i o s  of E l i zabe th  t o  Bayonne by media f o r  t he  a r i t h m e t i c  

means, the  geometric means, t h e  medians, and the  naximum values .  

General ly ,  t h e  summary s t a t i s t i c s  were h ighe r  f o r  Bayonne f o r  overn ight  

personal  a i r .  For t h e  outdoor a i r s  t he  a r i t h m e t i c  means, geometric 

means and medizns were usua l ly  h igher  f o r  Bayonne while E l i zabe th  

gene ra l ly  had h ighe r  maximum values .  

geometric means were gene ra l ly  h ighe r  

means and maximum va lues  were usua l ly  

t h e  s t a t i s t i c s  were gene ra l ly  h ighe r  

apparent  f o r  b r e a t h .  

For daytime personal  a i r  the  

f o r  Bayonne whi le  t h e  a r i t h n e t i c  

h igher  f o r  El izabe th .  For water 

f o r  El izabe th .  So p a t t e r n  was 

Figures  53 through 56 g ive  box p l o t s  f o r  b r e a t h  and t h e  personzl  

airs f o r  s e l e c t e d  compounds. The p l o t s  deeons t r a t e  t h e  t r end  of p e r -  

sona l  a i r  levels be ing  h i g h e r  than  b rea th  l e v e l s .  The p l o t s  a l s o  show 

t h e  skewness of t h e  concen t r a t ion  d i s t r i b c t i o n s .  

Tahles 273  and 274 g i v e s  a genera l  comparison between t h e  magnitude 

of t h e  s e l e c t e d  compound l e v e l s  and t h e  median q u a n t h b l e  lin;its (OLs) 

by media. I f  t h e  magnitude were judged low i n  comparison wi th  the  

median QLs for both c i t i e s ,  then the  concent ra t ions  were l a b e l l e d  "low". 

I f  t he  magzlitude w e r e  judged high f o r  if c i t y ,  thefi t h e  nzme of t h e  c i t y  

eppears.  For b rea th  and t h e  a i r s ,  l , l , l - t r i c h l o r o e t h a n e ,  t e t r ach lo ro -  

498 
000236 



Table 267, RATIO OF ELIZABETH TO BAYONNE FOR WEZGETED S W M Y  
STATISTICS FOR BREATH - NEW JERSEY SECOA?; SEASON 

--e-- --.- --- - - -  -_ - - 
Arith. Geo . 
Mean Mean Median Maximum 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Ch2 orob enz ene 
Styrene 
- m,p-Cichlorobenzene 
Ethylbenzene 
o-Xylene 
- m,p-Xylene 

1.40 
1.79 
0.73 
2.68 
1.69 
1.38 
1 .oo 
0.58 
0.84 
0.99 
0.81 

2.84 
1.98 
1.02 
2.01* 
1.48 
0.96 
1.13 
0.60 
1.05 
1.20 
0.92 

35.4 
2.79 
1.17 
1.22 
1.13 
0 -43 
1.38 
0.65 
0.55 
0.77 
0.67 

1.00 

0.43  
0.85 
5.79 
1.18 
2.85 
2.57 
0.92 
0.73 
0.58 

12.7 

* T-test for difference in means between cities significant at .05 
level 

Table 268. RATIO OF ELIZABETH TO BAYONNE FOR WEIGHTED SWARY 

NEW JERSEY SECOND SEASON 

hrith. Geo. 

STATISTICS FOR OVERNIGHT PERSONAL AIR - 
- - - -_ - - __  -. - - -. LIir r=- 

Mean Mean Median Maximum 

Chlcroform. 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - m,p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene 
m,p-Xylene - 

1.21 
1.38 
0.92 
0,74 
0.77 
1.01 
0.65* 
0.17 
0.46 
0.56 
0.57* 

1.34 
1.07 
0.82 
0.72 
0.65 
1.04 
0.78 
0.52 
0.66 
0.69 
0.65 

2.71 
0.92 
0.91 
0.77 
0.66 
1.06 
0.68 
0.61 
0,68 
0.76 
0,72 

1.25 
1.98 
0.90 
0.90 
1.63 
0.79 
0.83 
0.21 
0.26 
0.54 
0.80 

* T-test for difference in meacs between ci t ies  significant at .05 
level. 



Table 2 6 9 .  RATIO OF ELIZABETH TO BAYONNE FCR WEIGHTED SLXNARY 

REW J E R S E Y  SECCE!E SEASON 
STATISTICS FOR DAYTIHE PERSCNAL AIR - 

=f = : = e.-- :=t- = :: :--- 
Arfth e Geo. 

1 

Mean Mean Median Maximum 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobeczene 
E thylb enzene 
- 0-Xy lene 
- m,p-Xylene 

1 * 2 2  

0.90 
1.13 
0 .96  
1.77 
1 .44  
3 .  10 
0.95 
1.76 
3.37 

14.8 
1.23 
2 .@5 
0.84 
0.81 
C.48 
1.32 
0.92 
0.52* 
0.79 
0.67 
0 153 

1.45 
1 .58 
1.04 
0.94 
0.63 
1.76 
1. -09  
0.60 
0.72 
0.84 
0.71 

4.38 

2.09 
2.11 
4.14 
1.33 

4.13 
0.95 
4.49 

126. 

15.0 

18.5 
-_-_- - - - - - - - i P  -- - -  - 

* T-test for difference in means between cities significant at .05 
level. 

Table 270. RATIO OF E L I Z A R E T H  TO BAYOMRE FOR WEIGETED SUMMARY 

NEW J E R S E Y  SECOND SEASCN 
STATISTICS FOR OVERKIGHT OUTDOOR AIR - 

Mean Mean Median Maximum 

Chlorof o m  
S,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
- m,p-Dichlorobenzene 
E thylb enzene 
@-Xylene 
m,p-Xylene 
- - 

0.91 
1.23 
0.79 
1.24 
0.82 
0 , 9 3  
O.E3 
1.13  
1.05 
0.95 
0.99 

0.94 
0.96 
0.72 
1.19 
0.42 
0.59 
0.73 
I ,oo 
0.52 
0.54 
0.51 

1.13 
2.03 
0.73 
1.36 
0.52 
0.25 
0.66 
0.92 
0.74 
0.87 
0.81 

0.75 
0.91 
0.57 
0.72 
1.18 
1.21 
1.47 
2 -00 
3.66 
1.99 
2.45 

- - - -  --- - - - ---r rl t = z = -- - - -- .- - - - - - 
* T-test fGr difference in means between cities significant at .05 

l e v e l .  
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M a x i m u m  . .  Me an ?.lean Median 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
T r ich 1 o r oe t hy le ne 
Tetrechloroethylene 
Chlorobenzene 
Styrene 
I_ m,p-Dichlorobenzene 
Ethylbenzene - o-Xy Lene - m,p-Xylene 

0 . 9 2  
0 .59  
0 .80  
0.61 
0.72 
0.61 
1 .G5 
0.55 
0.81 
0.70 
0.69 

0.57 
1.06 
0.81 
2 . 0 9  
0.66 
0 . 8 3  
Q.8& 
0 . 6 5  
0 .89  
0.83 
0 .82  

1.17 
0.60 
1.18 
4 .84  
0 .59  
0.82 
0 .54  
0.46 
0 .68  
0.77 
1.05 

2.42 
0.86 
1.11 
0.52 
0.78 
0.56 
1.21 
1.90 
3.25 
1.40 
1.31 

* T-test f o r  difference in means between cities significant at .05 
level .  

Table 2 7 2 .  RATIO OF ELIZABETH TO BAYOXKE FOR WEIGPTED S L ? E Y  
STATISTICS FOR WATER - HEK JERSEY SECOEX) SEASON 

_ _ ^ _  --- -- - --- P ---=.===z 
Arith e Geo. 

Mean Mean Median Maximum 

V i ny  I i d en e Ch 1 or id e 
Chlorof o m  
1,1, I-Trichloroethane 
Benzene 
Trichloroethylene 
Fromodichloromethane 
Cibrornochloromethane 
Tetrachloroethylene 

5.23” 
1.52* 
7.74* 
C .56* 

1 ,60* 
1 .53* 

19.7* 

19 8* 

2.3?* 
1.48* 
3.53* 
0 e 76*  
5.93* 
1 . S I *  
1.49* 
5.68* 

1 .oo 
1 .48  
3.56 

3.94 
1.41 
1.42 
3.42 

1 .oe 

79.2 

17.3 

84.3 

1.15 

0.81 

1.32 
0.65 

66.6 

* T-test f o r  difference in means between c i t i e s  significant at .05 
3 evel.. 
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Table 273.  SUE&ARY OF TEE PfAGXITUDE OF SELECTED CGEPOUND LEVELS COXPARED 
TO THE NED1A.R QUANTIFIABLE LIMITS OVER THE TKO CITIES 
BY BREATET A" A I R  SLVPLES - NEW JERSEY SECOND SEASChT 

Chloroform ' 

l , l , l -T r i ch lo roe thane  

Carbon Te t r ach lo r ide  

Tr ich loroe thylene  

Tet rachloroe thylene  

Chlorobellzene 

S tyrene  

m ,p-Dichlorobenzene - 

E thylbenzene 

- o-Xylene 

- m,p-Xylene 

Breath 

E l i zabe th  

Bayonne 
E l i zabe th  

Low 

Low 

Bayonne 
El izabe th  

Low 

Bayonne 
El izabe th  

B ayonne 
E l i z  ab et h 

Eayonne 
E l i zabe th  

Bayonne 
El izabe th  

Bayonne 
E l i z  ab e t  h 

Overnight 
Personal  

A f r  

E l  i z  ab et h 

Bayonne 
E l i z  ab e t  h 

Low 

Bayontle 
E l i zabe th  

Bayonne 
E l i zabe th  

Low 

Bayonne 
E l i z a b  e t  h 

Bayonne 
E l  iz ab e t  h 

Rayonne 
E. 1 i z ab e t h  

Bayonne 
E l i zabe th  

I? ayonne 
El izabe th  

Daytime 
P e r s o m l  

A i r  

Low 

B ayonne 
E 1 i z  ab e t h 

Low 

El izabe th  

Bayonne 
E l i zabe th  

Low 

El izabe th  

B ayonne 
El izabe th  

B ayonne 
E l i  z ab e t h  

Bayonne 
E l i zabe th  

Bayonne 
E l i zabe th  

Over n i g h t  
Outdoor 

A i r  

Low 

Bayonne 
E l i  z ab e t h 

Low 

Bayonne 
E l i z a b e t h  

Bayonne 
E l i zabe th  

Low 

Bayonne 

F ayonne 

Bay o nne 
E l i  z ah et  h 

Bayonne 
E l i z a b e t h  

Rayonne 
E l i z  ah e t h  

Dayt iae 
Cutdoor 

Air 

Low 

B ayonne 
E 1 izabe  t h  

Low 

Low 

Bayonne 
E l i zabe th  

Low 

Low 

Low 

Bayoone 
E l i zabe th  

Bayonne 
Ei izabe  t h  

B ayonne 
El izabe th  

Low = magnitude of covpound levels t o  median q u a n t i f i a b l e  l i m i t  low f o r  both 

Bayonne = magnitude of compound l e v e l s  t o  nedian q u a n t i f i a b l e  l i n i t  r e l a t i v e l y  

E l i z a b e t h  = magnitude of compound l e v e l s  t o  median q u a n t i f i a b l e  l i m i t  r e l a t i v e l y  

c i t i e s .  

h igh  f o r  Bayonne. 

high f o r  El izabe th .  
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Table 274 .  SUMMARY OF THE PAGNITITDE OF SELECTED COPPOUND LEVELS 
COWARED TO TEE MEDIAIS QUAI’?TIFTABLE LIEZIT OVER THE 

TWO CITIES BY WATER SAXPLES - NEW JERSEY SECOID SEASCN 
-. - - - 5 = sr- 5 == 3 me-’ .- - 

Water 

Vinylidene Chloride Low 

Chlorof om . Bayonne 
E 1 i zab e t h 

l,l,l-Trichloroethane Elizabeth 

Benzene Low 

Trichloroethylene Elizabeth 

Bromodichloromethane 

Dibromochloromethane 

Bayonne 
El i z ab e th 

Bay on n e 
Elizabeth 

Tetrachloroethylene Elizabeth 

-.- 5 -.- -- - - -  - -.___ - --- - --- - 
Low = magnitude of compound levels to median quantifiable limit low f o r  

Bayonne = magnitude of compound levels t o  median quantifiable lirrit 

Elizabeth = magnitude of compound levels to median quantifiable lizit 

both cities. 

r e l z t i v e l y  high fo r  Bayonne. 

relatively high for Elizabeth. 
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e thane ,  ethylbenzene, and t h e  xylenes  were judged high over both c i t i e s ,  

wh i l e  carbon t e t r a c h l o r i d e  and chlorobenzene were judged low over b o t h  

c i t i e s .  For water, chloroform, browodichloromethane, and dibromochloro- 

methane were judged high over both c i t i e s  while  v iny l idene  c h l o r i d e  and 

benzene were judged low over  both c i t i e s .  

24-Hour Exposure 

Tables 275 and 276 g ive  the  averaged 24-hour exposure f o r  pe r sona l  

a i r  and outdoor a i r .  I n  comparing t h e  24-hour exposure s t a t i s t i c s  f o r  

personal  a i r  t o  the daytime anc! eve rn igh t  s t a t i s t i c s  ( see  Tables  256 and 

257) t he  a r i t h m e t i c  mean and maximum va lues  f o r  daytime personal  a i r  

were gene ra l ly  h ighes t  wh i l e  the geometr ic  means f o r  overnight  a i r  were 

h ighes t .  For outdoor a i r  no t rend w a s  apparent .  

Tables 277 and 278 present  t h e  averaged 24-hour exposure f o r  

outdoor and personal  a i r  by site. There w a s  no s i g n i f i c a n t  d i f f e r e n c e  

between t h e  two c i t ies  f o r  the a r i t h m e t i c  o r  geometric neans.  I n  

comparing t h e  averaged 24-hour exposure wi th  daytime and overn ight  

personal  a i r ,  f o r  Bayonne t h e  overn ight  a i r  w a s  gene ra l ly  h ighes t .  For 

E l i zabe th  t h e  comparison showed t h e  a r i t h m e t i c  means gene ra l ly  h ighes t  

f o r  daytime personal  a i r  while  t h e  geometric means were gene ra l ly  

h ighes t  for overnight  personal  a i r .  In comparing t h e  averaged 24-hour 

exposure wi th  daytime and overnight  outdoor a i r ,  f o r  Bayonne the  a r i t h -  

met ic  means f o r  daytime outdoor a i r  tended t o  be h ighes t  wh i l e  t h e  

geometric means for overn ight  outdoor a i r  gene ra l ly  were h ighes t .  For  

E l i zabe th  the  oppos i te  was t r u e .  

Indoor  Versus Outdoor 

Tables  279 through 282 compare overn ight  personal  a i r  t o  overn ight  

outdoor a i r  f o r  those  71 persons who had f ixed  s i t e  a i r  monitors o u t s i d e  

t h e i r  homes. I n  Table 279 t he  unweighted percent  measurable is given 

o v e r a l l  acd by c i t y .  Overa l l ,  l ,Z-dichloroethane,  carbon t e t r a c h l o r i d e  

and chlorobenzene were s i g n i f i c a n t l y  h ighe r  i n  outdoor a i r  wh i l e  l , l , l -  

t r i c h l o r o e t h a n e ,  s ty rene ,  m,p-dichlorobenzene, e thylbenzene,  and t h e  

xylenes  were s i g n i f i c a n t l y  h ighe r  f o r  pe r sona l  air .  For Bayonne, carbon 

t e t r a c h l o r i d e  and chlorobenzene were s i g n i f i c a n t l y  h ighe r  i n  overnight  

outdoor a i r  whi le  m,p-dichlorobenzene and - o-xylene were s i g n i f i c a n t l y  

h ighe r  i n  overn ight  personal  a i r .  For E l i zabe th ,  chloroform, s ty rene ,  

- m,p-dichlorobenzene and the  xylenes w e r e  s i g n i f i c a n t l y  h ighe r  i n  over- 

- 
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n igh t  personal  a i r  while  carbon t e t r z c h l o r i d e  w a s  s i g n i f i c a n t l y  higher  

i n  outdoor a i r .  

The unweighted summary s t a t i s t i c s  f o r  t h e  two media are  given i n  

Table 280. The means and medians were t e s t e d  f e r  s i g n i f i c a n t  d i f f e r -  

ences  between t h e  two media. Only t h e  a r i t h m e t i c  mean f o r  chloroform 

t e s t e d  s i g n i f i c a n t l y  h ighe r  f o r  overnight  outdoor a i r  wh i l e  means f o r  

l , l , l - t r i c h l o r o e t h a n e ,  t e t r ach lo roe thy lene ,  s t y r e n e ,  e thylbenzene,  

o-xylene and m,p-xylene were s i g n i f i c a n t l y  h igher  f o r  cve rn igh t  personal  

a i r .  The medians f o r  P , l , l - t r i ch lo roe thane ,  t e t r ach lo roe thy lene ,  

s ty rene ,  m,p-dichlorobenzene, ethylbenzene, o-xylene and --xylene were 

s i g n i f i c a n t l y  h ighe r  for overnight  personal  a i r .  General ly  t h e  maximum 

va lues  f o r  overnight  personal  a i r  were about t h e  same o r  h igher  than 

those of overnight  outdoor a i r .  The no tab le  except ion t o  t h i s  w a s  t h e  

maximum value  f o r  chloroform which was much h ighe r  f o r  overn ight  outdoor 

a i r .  

- - 
- 

Table 281 g ives  t h e  median and. maximum va lues  f o r  overn ight  personal  

a i r  and overnight  outdoor a i r  and t h e i r  r a t i o s .  These r a t i o s  f u r t h e r  

i l l u s t r a t e  t he  t rend  of personal  a i r  va lues  be ing  l a r g e r  than  outdoor 

a i r  va lues .  With t h e  except ion  of the  maximum va lue  € o r  chloroform 

( r a t i o  = . 2 7 )  t h e  r a t i o s  were approximately one o r  g r e a t e r .  P a r t i -  

c u l a r l y  noteworthy were t h e  medians f o r  chloroform ( r a t i o  = 16.67) and 

the  maximum va lues  f o r  m,p-dichlorobenzene ( r a t i o  = 2 0 4 ) .  - 
Table 282 p r e s e n t s  t he  unweighted median and maximum va lues  o v e r a l l  

and by c i t y  f o r  t he  t w o  overn ight  media f o r  those  71 p e r s m s  having had 

an a i r  monitor o u t s i d e  t h e i r  homes. F h i l e  t h e r e  appears  t o  be no l a r g e  

d i f f e rences  i n  t h e  medians over  t h e  two c i t i e s  f o r  outdoor  a i r ,  a l l  but  

one compound ( t r i c h l o r o e t h y l e n e )  showed h ighe r  median v a l u e s  i n  Bayonne 

over El izabeth.  For maximum va lues ,  i n  seven of t h e  elever. compounds, 

E l izabe th  was h ighe r  bu t  w i t h  t h e  except icn  of e thylbenzene and m,p- 

xylene not  remarkably so. For overnight  personal  a i r ,  aga in  Bayonne 

gene ra l ly  had h ighe r  median and maximum values .  Two except ions  t o  t h i s  

were chloroform and carbon t e t r a c h l o r i d e  wi th  both  t h e  median and 

m a x i m u m  va lues  h i g h e r  i n  El izabe th .  General ly  t h e r e  appears  t o  be no 

g r e a t  d i f f e r e n c e s  between t h e  va lues  f o r  Bayonne and E l i zabe th ;  however, 

t h e  median f o r  chloroform i n  El izabe th  and t h e  maximum va lues  f o r  

5 14 008247 
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Table 281. SLWLARY OF NEDIANS, K ! I E U M  CONCEPTPATIONS AhV THEIR. FATIOS 
FOR MATCHED OVERNIGET OUTDOOR AIR AND OVERHIGHT 

PERSONAL AIR - NEM JERSEX SECOh?) SEASON 
- -2_ - --- - = F-P 

Overoig<ia ' hernigh t Personal/ 
Outdoor Air Peyscrnal Air Outdoor Ratio 

Chloro f o m  
l,l,l-Trjchloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy le ne 
mtp-xy 1 ene 

0.12 (130.)"  2 - 0 0  (35 .0)  
5 .00  (51 .0)  9.95 (120.) 
0.97 ( 5 . 4 0 )  1.38 (6 .50)  
1.36 (61.0) 3 . 9 2  (59 .0)  
1.80 (26.0)  4.70 ( 9 8 . 0 )  
0.43 ( 6 . 3 0 )  0.42 ( 6 . 6 0 )  
0 .44 (11.0) 1.75 ( 1 0 . 0 )  
1.20 ( 7 . 6 0 )  2.60 (1550)  
2.50 (28.0) 5.40 ( 1 8 0 . )  
3.40 (31 .0)  5 .90 (LOO.)  
8.98 (65 .0)  14.0 (150. )  

16.7 (0 .27)  
1 .99  ( 2 . 3 5 )  
1.42 (1.20) 
2.88 (0.97) 
2.61 ( 3 . 7 7 )  
0.98 (1 .05)  
3.98 (0 .91)  
2.17 (204. )  
2.16 (6 .43)  
1.74 ( 3 . 2 3 )  
1.56 (2.31) 

000249 
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Table 282. UhqEIGHTED MEEIAN AND N.AXItflii VALUES (pg/m3)  FOR THOSE PERSONS 
KAVING BOTH OVERNIGHT OUTDOOR AIR. AND OVERNIGHT PERSONAL AIR - 

NEW JERSEY SECOND SEASON 
- -- _-- --. - - --_ -- - - -  --- Cverniikt Outdoor Air 

-1- Eayonne Elizabeth 
Median Maximum Medi nn Maximum Median Maximum 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chl. or ob enz ene 
Sty r ene 
m,p-Dichlorobenzene 
Ethylbenzene 
0-Xy lene 
m , p-Xylene d - ....................... 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - m,p-Dichlorobenzene 
Ethylbenzene 
0-Xy l e ne 
&-Xylene 

0.12 
5.00 
0.97 
1.36 
1.80 
0.43 
0 . 4 4  
1.20 
2.50 
3.40 
8.98 

1 3 0 .  
51  .O 

61 .O 
26 .O 

11 .o 

28 .O 
31 .O 
65 .O 

5.40 

6.30 

7.60 

0.39 130. 0.12 
5 . 9 0  51  .O 4.90 
1 *oo  5.40 0.97 
1.25 61 .o 1.36 
2.55 22.0 1.38 
0 .52  5.20 0.17 
0.47 7 - 3 0 .  0.41 
1.30 3.80 1.10 
3.25 7.65 2.30 
3.82 15.6 2.80 
9.90 26.5 8.00 

98.0 
46.5 

44 .O 
26.0 

11.0 

28.0 
31.0 
65.0 

3.10 

6.30 

7.60 

Overnight Personal Air 
Overall Bayonne Elizabeth 

Median Haximum Median Maximum Median Maximu; 

2.00 
9.95 
1.38 
3.92 
4.70 
0 . 4 2  
1.75 
2.60 
5.40 
5.90 

14.0 

35 .O 0.75 28 .O 3.10 
120. 11.6 86.0 9.90 

6 .50  1.34 5 S O  1 .38  
59 .O 4.65 59 .0  3.80 
98 .O 6.20 60 .O .oo 

6.60 0.39 6.60 0 .45  
10 .o 1.90 10 .o 1.70 

1550 3.42  1550 2.40 
180. 6.10 180. 5 .OO 
100.  7.25 100. 5.50 
150.  19.5 150.  13.0 

35.0 
120. 

6.50 
34.0 
98.0 

3.70 
8.30 

320. 
19.0 
21 .o 
62.0 

006)250 

517 



m,p-dichlorobenzene, ethylbenzene, a d  t h e  xylenes i n  Bayonne a p p e a r e d  

l a r g e r  

The 41 people who had f ixed  s i t e  a i r  monitors ou ts ide  t h e i r  homes 

and l i s t e d  no outdoor a c t i v i t i e s  o r  t r i p s  on t h e i r  sc reeners  w e r e  

examined in Tables  X-97 through X-104 i n  t he  appendix. Overa l l ,  t h e r e  

were no l a r g e  d i f f e r e n c e s  between t h e  41 who l i s t e d  no t r i p s  o r  outdoor  

a c t i v i t i e s  and t h e  71. However, t h e r e  w a s  a tendency for t h e  v a l u e s  t o  

b e  s l i g h t l y  h ighe r  f o r  t h e  41. 

Cor re l a t ions  

Table  283 gives  t h e  Spearman c o r r e l a t i m s  between b rea th  and  the^ 

a i r s  f o r  a l l  amounts f o r  t h e  s e l e c t e d  compounds. Overa l l ,  t h e  c o r r e l a -  

t i o n s  were low wi th  a magnitude of less than  .70 and many less than .35. 
The s t r o n g e s t  c o r r e l a t i o n s  appeared between b r e a t h  an6 daytime pe r sona l  

a i r ,  between daytime and overnight  personal  a i r ,  between overn ight  

personal  a i r  and overnight  outdocr a i r ,  and between daytime and over- 

n igh t  outdoor  a i r .  
a i r  appeared s t ronge r  than  those  between b r e a t h  an6 overnight  pe r sona l  

a i r .  Also,  t he  c o r r e l a t i o n s  between overn ight  personal  a i r  and over- 

n igh t  outdoor  a i r  seemed t o  be s t r o n g e r  than  those  between daytime 

personal  a i r  and daytime outdoor a i r .  
betveen water and the  o t h e r  media ( see  Table 2 8 4 ) .  

The c o r r e l a t i o n s  between b rea th  and daytime personal 

There was v e r y  l i t t l e  c o r r e l a t i o n  

Table 285 g ives  the  Spearman c o r r e l a t i o n s  f o r  b rea th  and the  airs 

f o r  t h e  s e l e c t e d  compounds f o r  measurable amounts only.  The s t r o n g e s t  

c o r r e l a t i o n s  appeared t o  be f o r  m,p-dichlorobenzene between b rea th  and 

daytime personal  air  and between overn ight  personal  a i r  and daytime 

personal  a i r .  

Table  286 p resen t s  t h e  Spearman c o r r e l a t i o n s  between water and t h e  

o t h e r  media fo r  the  s e l e c t e d  conipounds f o r  measurable anounts only.  

Again, t h e r e  was very l i t t l e  c o r r e l a t i o n  between water and the  o t h e r  

media. 

Tables 287 through 291 g ive  the Spearman c o r r e l a t i o p s  between the 

s e l e c t e d  compounds by media f o r  a l l  amounts. The compounds were grouped 

i n t o  a romat ics  ( s tyrene ,  e thylbenzene,  o-xylene and - m,p-xylene), c h l o r i -  

na ted  s o l v e n t s  ( l , l , l - t r i c h l o r o e t h a n e ,  t r i c h l o r o e t h y l e n e ,  a rd  t e t r a c h l o -  

roe thylene)  and miscel laneous (m,p-dichlorobenzene, chloroform, carbon 

t e t r a c h l o r i d e  acd chlorobenzene). The aromat ics  showed the  s t r o n g e s t  

518 
000258. 



Tzb3e 283. SPEARVAN CORRELATIONS FOR ALL AMOUNTS OF SELECTED CO>!POUNDS FOR 
BREATH, PEF.SONAL AIRS, Ah'D CUTDCOR AIRS - NEW JERSEY SECOL?? SEASOH 

_-___-  -- - - - - - - ----=-  ---- - _ - - _ - -  -- - - - -  - Breath and Breath ?nd 
Overnight Personal Air Daytime Personal Air 
Spearman Sample Spearman Sample 
Correlaticn Size Correlation Size 

76 
125 1 ,1 ,1-Trichloroethane .11 132 .28* 

126 
138 .10 129 

132 
Trichloroethylene .04 
Tetrachloroethylene .I1 14 1 .23* 

12 7 CRl.orob enzene 13 2 

13 1 m,p-Dichlorobenzene 0 34* 133 .38* 

132 
13 1 
132 

Chlorof o m  -.04 80 -. 11 
Carbon Tetrachloride .24* 137 -.01 

Styrene .07 141 .20* 

Ethy lb enzene .09 140 .22* 
o-Xylene .@3 139 .22* 
m,p-Xylene .09 140 .2 7* 

.08 136 .06 

- 
- 
- 
____________________________________^_co----------------------------------------- 

Breath and Breath and 
Overnight Outdoor A i r  - Daythie Outdoor Air -- 
Spearman * SaGFie S p earrean Smple 
Correlation Size Correlation Size 

38 .05 37 
45 
60 
60 63 * 13 

66 9 09 63 
62 v 20 

62 
64 .05 6 1  
64 

6 1  o-X y lene 61 

Chlorof o m  .40* 

Carbon Tetrachloride 
Trichloroethylene .25* 

l,l,l-Trickloroethane .09 47 - .04 
63 -.07 .22 

Tetrachloroethylene -.02 59  
Chlorobenzene .33* 
Styrene -. 17 65 -.02 

m,p-Dichlorobenzene .28* 61 
Et hylb enzene -. 18 - -. 17 -. 19 64 -. 16 
m,p-Xylene -. 11 63 -.13 - 
- __________________I_.------------_-------------------------.---------------------- 

Overnight Personal Air 
and and 

Daytime Personal Air Overnight Outdoor -- I Air 
Spearman Sample S p e arman Sanple 
Correlation Size Correlation Size 

48 

Overnight Personal Air 

--- - - 

Chloroform .28* 144 -.01 

l,l,l-Trichloroethane .34* 
71 Carbcn Tetrachloride 16 144 .39* 

Trichloroethylene .28* 1 4 5  .33* 

Styrene e 35* 
m,p-Dichlorobenzene .6l* 145 .35* 

m,p-Xylene .19* 145 .34* 

139 .10 52 

7 1  
71 
71 

144 .13 71 
7 1  
7 1  
71 
70 

c c ; t t  inued 

Tetrachloroethylene .40* 145 .40* 
Chlorobenzene 0 37% 144 .36* 

Ethylbenzene D 2(3* 145 .24* 
o-Xylene .16 145 .29* - 
- __._________________ - c_____-_--------_ - -_._.----------------- - - - - ----------------- 

OW252 
5 19 



Table 283 continued; 
---i--=z z = -- -.- --I.-.I - - - ---- --- -.-- - -. --- 

_____c__- - 
Overnight Personal Air Daytime Personal. Air 

and and 
Daytime Outdoor Air Overnight -- Outdoor * Air 
Spearman Sample Spearmar. S anp le 
Correlation Size Correlation Size 

Chlorof o m  -.02 47 e 0 4  43 
l,l,l-Trichloroethane .05 50 e 12 49 
Carbcn Tetrachloride .14 68 .06 65 
Trichloroethylene e 17 68 e 32* 66 
Tetrachloroethylene * 3 I* 68 .34* 66 
Chlorob e m  ene .19 68 e 15 65 
Styrene * 15 68 .20 65 
- m,p-Dichlorobenzene .29* 68 .14 66 
Ethylbenzene 0 19 68 .25* 66 - o-Xylene - m,p-Xylene 

.22 

.15 
68 .13 66 
68 .14 65 

Chlorof o m  
l,l,l-TrichPoroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
Ethylb  en2er.e 
o-Xylene 
k - ~ y  lene 

Correlation correlation 
-.09 43 .68* 46 

0 05 
-.04 

0 13 
.54* 
.05 
.03 
.24 
.20 
e 08 
.13 

47 
63 
63 
63 
63 
63 
63 
6 3  
63 
63 

.55* 
0 39* 
. 4  1* 
.4s* 
.30* 
.15 
* 2 7* 
.25* 
.24 
.19 

51 
68 
68 
68 
68 
68  
68 
68 
68 
67 

* Significantly different f rom zero at .05 level. 
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Table 284. SPEARMAN CORRELATICNS FOR ALL M.OL?TS OF SELECTED COKPOLWES 
BETVEEN WATER Ah9 EREATH, PERSONAL AIRS, 

AND OUTDOOR AIRS - NEW JERSEP SECOND SEASON 
- -  -- 5 = L__= - -  -_ - - -  - -- - - - I.- .. - ---- Overnight 

Personal Air and Wgter -- 
Spearman . Sample Spearman Sample 

Breath and Water -- 

Vifiylidene Chloride 
Chloroform 
l,l,l-Trichloroethane 
Trichloroethylene 
Bromodichloromethan 
Dibromochloromethane 
Tetrachloroethylene 

Correlation Size Correlaticn Size 
.07 136 .04 156 -. 18 81 

-.03 139 
.06 139 
.20* 136 
.24* 136 
.01 142 

Daytime 
Personal Air and Water 
Spearman S amp le 

- - - -  

.06 156 
-.07 150 -. 14 156 -. 1.3 156 -. 13 156 
-.17* 156 

Overnight 
Outdoor Air and Water 
Spearman Sample 

_------------------------ 
-.a -.-- 

cbrrela tinn Size Correlation S i z e  
Vinylidene Chloride -.09 146 -.02 71 
Chlorof om -.02 145 -. 47* 48 

Trichloroethylene -.05 146 - 0  11 71 
Fromodichlcromethane -.12 146 e i 7  7 1  

Tetrachloroethylene - a  12 146 -. 26* 71 

l,l,l-Trichloroethane e 00 14 2 -. 10 53 

Dibromochloromethane -.07 1 6  .11 7 2  

___----_____-_____-___--_-_--__--__-------------C--.-------------------.*.--------- 

Daytime 
Outdoor Air ar.d Water 7- 
Spearman Sauiple 

Vinylidene Chloride 
Correlation Size 

.01 68 
Chloroform -. 30" 47 
l,l,l-Trichloroethane -.03 51 
Trichloroethylene . c4 . 68 
Brcmodichlosomethane .08 68 
D ibrornoch1o;;'bme thane .19 * 68 
Tetrachloroethylene -.12 6 8  

.---- ---- ---- - - - -  - - = -=7 D %5 - -..- - - - --..- - -.- - - 
* Significantly different from zero at .05 level. 

000254 
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Tab! e 285. S P E A W !  CORRELATTONS FOR MEASURABLE AEIOLmTS OF SELECTED COWPOUNDS 
FOR BREATH, PERSONAL AIRS, AND OUTEOCR. AIRS - NEW JERSEY SECOND SEASON 

- L 5  z -- --- - - ----- - 
Breath and Breath and - 

Overnight Personal Air Daytime Personal Air 
Spearman Sample Spearman Sample 
correlation Size Correlation Size 

Chloroform . .18 14 -. 28 13 
1 , l  ,I-Trichloroethane -.01 66 -.04 57 
Carbon Tetrachloride -. 80 4 0 
Trichloroethylene . 13  31 -.07 29 
Tetrachloroethylene 20 83 .22 75 
Chlorobenzene -.03 6 -.22 7 

-- m,p-Dichlorobenzene .48* 87 .57* 75 
Ethylbenzene .16 92 .31* 79 
- o-X y lene .ll 84 .36* 7 3  

Styrene . 11  75 .18 6 1  

m ,L-Xylene .11 97 e 23* 87 
-------------------.--------------------._._______________L___------------------_-- 

Breath and Breath and 
Daycine. Outdoor Air --- Overnight Outdoor Air 

Spearman sam:li S pea m a n  Sample 
Correlation Size Correlaticn Size 

Chforof o m  36 10 * 00 8 
l,l,l-Trichloroethane -.02 20 -. 14 18 
Carbon Tetrachloride -.55 6 -. 63 4 
Trichloroethylene -.35 ' 13 -.09 10 
Tetrachloroethylene 04 33 .10 37 
Chl.orobenzene e 36 7 .60 4 
Styrene -.57* 20 -.30 20 - -  m,p-Dichlorobenzene a 00 34 .@1 23 
Ethylbenzene -. 19 36 -.35 29 
- o-xylene - . 25  29 -. 19 26 
- -  m, p-Xylene -. 33 36 - - 2 2  31 
--------c----------c-------_̂ ------------------__.-----------c------c------------- 

Overnight Personal Air Overnight Personal Air 

Overnight Outdcar Air Daytime Perscnal Air 
Spearmm Sample Spearman Sample 

Correlation Size Correlation Size 

a d  and 
--- ---- 

Chloroform .40* 47 .07 12 
l,l,l-Trichloroethane .23* 84 -. 18 35  
Carbon Tetrachloride .05 11 .20 5 
Trichloroethylene .35* 63 .09 31 
Tetrachloroethylene .36*  88 .22 42 
Chlorob enz ene L 38* 8 .08 12 
Styrene .23* 89 -.07 35 
- m,pDichlorohenzene ,58* 120 .33" 5 3  
E thylbenzene .IO 126 .21 59 
- o-Xylece .03 131 .22 59 
- n!,p-Xylene . I1 134 .17 62 

cent hued 
----------_----------------~------------------------~--.------------------------- 
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Table 285.  continued 
--- --- - a --I== --- - - - - -. 

Overnigh%- Personal Air Daytime Personal A i r  
and and 

Overnight Outdoor Air 
Spearman Sample Spearman Sample 
Correlation Size Correlation Size 

Chloroform -.19 14 -.05 8 
36 -.24 27 
5 1 

l,l,l-Trichloroethane -.01 
Carbon Tetrachloride -.30 
Trichloroethylene .14 25 .34 27 
Tetrachloroethylene .09 39 .36* 34 
Chlorobenzene -.25 7 .02 9 

28 Styrene . I 7  26 -.22 
n;,E-Dichlorobenzene .45* 36 .08 44 
E thylbenzene .05 50 .19 53  

m,p--Xylene .16 56 .10 57 

Daytime Outdoor -- Air - 

0-Xy le ne . 1 3  55 .07 52 
- -_--_--------------------------------------------------------------.---------- 

Daytime Personal. Air Overnight Outdoor Air 

Daytime Outdoor Air 
and an6 

Spearman Sample Spearman Sample 
Daytime Outdoor Air - -  

Chlorof o m  
I ,  1,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 

I Styrene 
- n,E-Dichlorobenzene 
Ethylb enzene 
0-Xy 1er.e - m ,E-Xylene - 

Grreletion - . Size c brre la t ion Size -. 1 7  7 .16 15 
-.20 

-.04 
.43* 
.80 - 

-.31 
.15 
.17 
.01 
.15 

26 
2 

19 
37 

4 
21 
31 
47 
51 
53 

(? 44* 
13 

.30 

.42* 
-.06 
-.O? 

.30  
0 22 
e 14 
.05 

32 
20 
23 
38 . 
19 
21 
33 
46 
47 
50 
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Table 286. SPEAW.?7 CORRELATIOKS FOR MEASURABLE AMGLVTS OF SELECTED COMPOUNDS 
EETWEEM WATER Ah?> BREATH, PERSONAL AIRS, AKD OUTDOOR AIRS - 

NEW JERSEY SECOND SEASOH 
- - -  - -= = - --- --== - ---- - - - --- 

Overnight 
Personal Air and Water 

Spearman Sample S pe arman Sample 
-- Breath and Wzter -- 

Vinylidene Chloride 
Chlorof o m  
1,l,l-Trichloroethane 
Trichloroethylene 
Bromodichloromethane 

Correlatio? . Size Correlation Size 
40 4 .50 3 -. 18 

- e  16 
.24 

- .BO 
Dibromochloromethane 
Tetrachloroethylene -.24 

45 -.13 
46 - 28* 
22 .04 

4 - . 4 6  
0 

50 .03 

83 ' 
69 
42 

7 
0 

57 

Vinylidene Chloride 
Correlation -- Correlation size 

.10 5 2 
Chlorof o m  -.03 71 -.31 19 
l,l,l-Trichloroethane .IS 55 -.20 18 
Trichloroethylene -.07 37 .22 17 
Fromodichloromethane 60 5 0 
Dibromochloromethane 1 0 
Tetrachloroethylene -.07 44 . 0 3  21 
c-----------_--_-------------------c_--------------------.c.----------I----c-----~- 

Daytime 
Outdoor Air and Water 
Spearman Sample 

Vinylidene Chloride 
Cirrela tion Size 

1 
Chlbrof o m  -s 22 20 
l,l,l-Trichloroethane e 07 20 
Trichloroethylene .29 13 
Bromodichloromethane 1 
D ih romochl orome thane 1 
Tetrachloroethylene -.21 23 

* Significantly different from zero at .05 level. 
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correlations for breath, personal airs and outdoor airs. Also chlorb- 
benzene and tetrachloroethylene for overnight outdoor air showed high 
correlations with most other compounds. For daytime outdoor air l , l , l -  

trichloroethane and chlorobenzene showed high correlations with most 
other compounds, 

Tables 292 through 296 give the Spearman correlations between the 
selected compounds by media for measurable amounts only. Again the 
aromatics showed the strongest correlations. Carbon tetrachloride for 
daytime personal. sir also showed high correlations with several com- 
pounds, as did tetrachloroethylene for overnight outdoor air and tri- 
chloroethylene and chlorobenzene for daytime outdoor air. 

Figures 57 through 68 show scatter plots for breath versus daytime 
personal air, breath versus daytime outdoor air, and overnight personal 
air versus overnight outdoor air for selected compounds on the natural 
logarithmic scale. One was added to each number before the l o g  was 
taken. The lines represent the median QL values f o r  the compounds for 
the two media. An "0" represents both measurable and an "X" represents 
one o r  both not measurable. These plots demonstrate the lack of strong 
correlation between the media for each compound. Again, i t  is obvious 
that part of the lack of correlation was caused by the number of obser- 
vations below or near the quantifiable limits. 
Proximity to Point Source - - - -  

Tables 297 through 312 discuss the percentzges measurable ar,d 
concentrations by proximity to point source. The t-tests were done 
pairwise with an asterisk by the highest value if any of the teste were 
significant. Overall there were few significant differences between 
percentage measurable for the three levels of proximity (see Table 2 9 7 ) .  

However, for breath, benzene, m,p-dichlorobenzene and ethylbenzene 
showed significant differences with the high level of proximity highest. 
For water l,l,l-trichloroetharie, carbon tetrachloride, tetrachloroethy- 
lene and brcmoform showed significant differences with the moderate 
level highest in three of the four cases. For overnight personal air 
chlorobenzene had a significant difference with the low level showing 
the highest percentage. For daytime personal air - o-dichlorobenzene 
showed significant difference with high level highest. For overnight 
outdoor air vinylidene chloride and styrene both had significant differ- 

5 30" 008263 
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Table 297. PERCENT MEASFRARLE EV PROXIFlITY TO POINT SOURCE AND MEPIA - 
NEW JERSEY SECOST! SEAS@N 

I 

------ I-- 
- - I - - -  

-- = z = ==  - - -_- -  -_- - -_-  - - - 
Breath water---- - - _ _ _  - -. -- I 

-I- High Mo d e x t  e Low High Moderat e 4ow Compound 
Vinylidene Chloride 23.5 31 .a 14*2 25.2 31 .O 22.1 -- - - 
Chloroform 84.5 63.8 48.9 100. 100. ?9.7 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benze Re 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dib r omochl or ome thane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Eromof o m  
Dibromochloropropane 
Styrene 
- m,p-Dichlorobenzece 
o-Dichlorobenzene 
E thylbenzene 
- o-Xylene 
E, p-Xylene 

- 

- 

0.00 
63.4 
87.0* 
12.8 
47.9 
5.98 
0.00 --- 

80.0 
22.7 
0.00 
0.00 

74.3 
i6.6* 
5.33 

7a.2* 
65.6 
77.6 

0.44 
73.4 
56 -3  

36.5 
6.97 

2.35) 
0.00 
-e- 

76.6 
14 .1  
0.00 
0.00 

69.7 
65.8 

67.2 
71.6 
73.4 

3.10 

2.26 
51.2 
45.4 

2 4 . 5  
5.79 

1.71 
0.00 --- 

69.4 
14.9 
0.00 
0.00 

49 .o 
50.4 

52.4 
46.2 

t . 7 0  

58-9  

0.00 
62.4* 
19.3 
3.52 

38.8 
100. 
100. --- 
37.1 
0.00 
3.52 

0.00 
0 .oo 

0.00 

0 .oc 

--- 

--- 
--- 

1.90 
5 3 . 8  
32.3 
13.4* 
60.8 

100. 
200. --- 
66.0* 
0.00 

12.5" 

0.00 
0.00 

0 .oo 

0.00 

--- 

--- 
--- 

1.75 
38.9 
22.7 

32.9 
99.7 
99.7 

28.7 

2.93 

--- 
0 ;OO 

oioo 

2.83 --- 
0.00 
-1- 
0 .uo 

0.00 
-- 

I 

Sample Size 15-38 29-44 37-62 41 45-46 

e--- 
Compound 
l?inylidene Chloride 
ChPorof o m  
1,2-Dichloroettane 
l,l,l-Trichloroethene 
Eenzene 
Carbcn Tetrachloride 
Trichloroethylene 
Promodichloromethane 
Dibromochl oromethane 
Tolcene 
Tetrachlorcethylene 
Chlorobenzene 
Erctmf o m  
Dikrcmochloropropane 
Styrene - m, p-Dich1orobenzen.e - @-Dichlorobenzene 
EthylbenzeEe 
- o-Xylene 
m,p-Xylene 

Overnight Personal Air 
Mode r a t e Low E igh 

7.23 16,2 6.05 
56.9 5 4 . 2  47.1 

83.9 90.3 79.6 
75.5 88.6 80.2 
16.5 15.4 14.6 
53.4 55.9 65.9 

0.30 0.00 4.88 

7 . @ 4  0.OG 4.45 
0.co 0.00 0.00 -- --- --- 

62.7 88.4 83.9 
1.50 18.1 20.4* 
0.00 0.00 0.00 
0 .GO 0.00 0.00 

80.3 86.3 79.8 
88.3 57.7 93.9 
20.4 35.6 16.9 
89.6 95.3 94.8 
98.6 95.6 96.7 
98.6 95.6 9 6 . 1  

Caytime Personal Air , 
High Moderate Low , 
12 , l  13.5 8.67 
46.0 

61 .O 
56.6 
13.6 
58.3 

0.08 

4.56 
0.00 

41 - 8  

76 .O 
69.9 

62.5 

0.00 

9.54 

4.80 
0 .oo 

48.2 

58 .$! 
67.1 

59.0 

4.64 

2.15 

0.dO 
1.33 --- --- --A 

58.5 66.4 73.1 
15.9 12.4 18.t 
0.00 0.00 0.00 
0.00 0.00 0.00 

0 0 . 3  66.2 65.9 
84-8 89.8 81.7 

81.5 88.4 86.9 
91.9 86.9 88.1 

11.4* 1.65 a . gIi 

91.9 88.4 9 4 2  
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Table 297. (continued) ~ 

i 
---_-I ---- - -  - -- _--- -- --- - --- - _. 

Overnight Outdoor Air Daytime Outdoor Air , -- -- - 1 

Coapound High Moderate Low High Moderate Low 
Vinv 1 id ene Chloride 4.96 0 $00 21.6* 8.97 7.75 8.44 
Chloroform 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Eronodichloromethane 
Eibromochloromethane 
Toluene 
Tetrachloraethylene 
Chlorobenzene 
Eromof o m  
Dibromochloropropane 
Styrene 
m,p-Dichlorobenzene 
- o-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
;;;,P-xy lene 

41.4 

84.5 
91.8 
23.1 
48.0 

0.65 

0.00 
0.00 --- 
55.4 
2 4 . 9  
0.00 
0.cc 
23.1 
69 .O 

88.5 
88.5 
88.3 

5.36 

26.4 

62.2 
87.8 
41.4 
44.2 

9 -55 

0 .oo 
0.00 

72.2 
42.6 

0.00 
0.00 
58.0 
72.8 

16.6 
86.6 
86.9 

7.11 

31 -7 
20,6 
80.0 
96.6 
56.2 
67.0 
0.00 
0.00 --- 
68.2 
46.2 
0.00 
0.00 

59.2* 
74.1 
18.2 
82.4 
81.1 
91.7 

43.5 

86.2 
68.8 
30.7 
30.0 

0.00 

0.00 
0.00 --- 
67.6 
24.6 
0.00 
0 .oo 
57 .O 
48.3 
15.0 
82.6 
82.6 
88.4 

29.4 

68.3 
59.6 
23.3 
30.9 

0 .oo 

0 .oo 
0.00 

68.1 
20.7 
0.00 
0.00 
31.6 
29.5 

76.9 
76.9 
75.2 

0.00 

34.9 

70.8 
7 7 . 2  
40.2 
58.0  

9.51 

0.75 
0.75 --- 

79.2 
40.2 
0.00 
0.00 
48.8 
50.4 

81.8 
85 .O 
88.8 

8.63 

Faniple Size 10-18 15-2 1 23-32 10- 18 14-19 23-31 ' 
1 

1 -- =- t P - - - -  ---- - - - -  -- -- .- - - - - -- ---- ------ - - 

f Percentages significantly different between proximity at .05 level (pairwise t-tests). 
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ences w i t h  t he  low l e v e l  h ighes t .  

c a n t  d i f f e r e n c e s .  

outdoor a i r  d a t a  due t o  small  sample s i z e s .  

Daytime outdoor air hac! IIO s i g n i f i - ,  

However, cau t ion  should be used i n  i n t e r p r e t i n g  t h e ,  

~ 

Tables  298 through 312 g ive  t h e  a r i t h m e t i c  mean, a r i t hme t i c  stacd-, 

a r d  e r r o r p  geometric mean, geometr ic  s tandard  e r r o r ,  median and range by 

proximity t o  po in t  source  and media. Pa i rwise  t-tests were done on t h e  

a r i t h m e t i c  and geometric means. I f  any of t h e  tests were s i g n i f i c a n t  , 

t hen  an a s t e r i s k  was placed by ehe l a r g e s t .  Fo r  b rea th  on ly  t h e  geo- 

metric mean f o r  s ty rene  showed a s i g n i f i c a n t  d i f f e r e n c e  i n  level wi th  

t h e  moderate level  h ighes t .  HoweverP f o r  seven of the  e leven  compounds 

t h e  low level had the  l a r g e s t  maximum va lues .  For overnight  personal  

a i r  t h e  a r i t h m e t i c  means for carbon t e t r a c h l o r i d e ,  s t y r e n e  and m,p- 
dichlorobenzene and t h e  geometric mean f o r  s ty rene  showed s i g n i f i c a n t  

d i f f e rences .  Fo r  s ty rene  and m,p-dichlorobenzene, t h e  low level had t h e  

h i g h e s t  v a l u e s  while  f o r  carbon t e t r a c h l o r i d e  t h e  moderate level  had t h e  

h i g h e s t  va lue ,  As with  b rea th  t h e  h ighes t  maximum va lues  f o r  e i g h t  of 

t h e  eleven compounds were a t  t h e  low l e v e l .  For daytime personal  a i r  

t h e r e  were no s f g n i f i c a n t  d i f f e r e n c e s  i n  t h e  neans. Again t h e  low l e v e l  

showed t h e  h ighes t  maximum va lues  for n ine  of t h e  e leven  ccmpounds. For 

overn ight  outdoor a i r  a r i t h m e t i c  means f o r  s ty rene ,  chlorobenzene and 

m,p-dichlorobenzene and the  geometr ic  me2n f o r  s ty rene  showed s i g n i f i -  

c a n t  d i f f e rences .  For  t h e  a r i t h m e t i c  mean of s t y r e n e  t h e  ncderate l e v e l  

was h ighes t  wh i l e  f o r  a l l  o t h e r s  t h e  low l e v e l  was h ighes t .  For daytime 

cutdoor  a i r  no means t e s t e d  s i g n i f i c a n t l y  h igher .  

I 
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Table 298. WEIGHTED SLWIARY STATISTICS BY PROXIMITY TO POINT SOURCE ANI? MEDIA - NEW JERSEY SECOND SEASON 
- - - -  -------- - - - -  - _ _ _ _  -- -- - - 

BREATH - HI?%== 
Population Estimate: 20,500 
Sample Size Range: 

Compound -- 
Chlorof o m  
I ,  1,l-Trichloroethane 
Carbo= Tetrachloride 
Trichloroethylene 

, Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
G - x y  1 e ne 

15-38 

Arith. 
Mepc 

14.4  
13.9 
0.47 
7.06 
7.19 
0.68 
1.59 
8.94 
3.71 
2.98 
7 . 7 3  

a/ 
Aryt h a 
S.E. 

4.64 
6.84 
0.14 
1.72 
2.23 
0.14 
0.65 
2.37 
1.24 
1.20 
2.28 

b/ 
Gez, 
Me an 

6.92 
2.52 
0.24 
0.86 
2-79 
0.23 
0.68 
1.69 

0.68 
2.32 

1.18 

C/ 
Ge;. 
S.E. 

2.39 
1.66 
1.30 
1 .49  
1.55 
2.19 
1.31 
1.44 
1.74 
2.16 
1.72 

Median 

22 .o 
6.40 
0.16 
0.17 

0.10 
0.70 

3.00 
1 .20  
6.30 

3.80 

1 .ao 

Ranee 

0.07 - 23.0 
0.08 - 63.0 
0.08 - 4-10  
0.08 - 110. 

0.02 - 6.10 
0.03 - 10.0 
0.05 - 63.0 
0.02 - 15.0 
0.02 - 12.0 
0.02 - 29.0 

0.05 - 28-0 

- a/ Arith. S.E. = Standard Error of Arith. Mean 
b/ Geo. Mean = Geometric Mean 
- c /  Geo. S . E .  = Geometric Standard Error - exp(s) where s is the stzndard error 

cf weighted mean of L N ( x ) .  
* Arithnetic or geometric means signi.ficantly different between proximity 

at .05 level (pairwise t-test). 

- 
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Table 299. VEIGHTED SWARY STATISTICS BY PRQXIKITY TO POINT SOURCE Ah?! MEDIA 
I - NEW ;ERSEY SEC@h’C SEASOR I 

i ’  ----_- --------l-- =: - --- - - - - - ------ -- e -- - --.. - - - - - - - -  
BREATH - MODEM-TE 
Populat ion Estimate: 
Sample S ize  Range: 

ComDound 

. Chloroform 
1 , l  , I  -Tri.chloroethane 
Carbon Tet rachlor ide  
Tr ich loroe thylene  
Tet rachlorce thylene  
Chlorobenzene 
Styrene - nr.,p-Dichlorobenzene 
E thylbenz ene 
@-Xylene 
&-xylene 

38,500 
29-44 

Ari th .  
Mea= 

4.41 

0.39 
6.15 

0.60 
1.66 
5.15 
3.86 
5.46 
8.72 

12.6 

12.4 

a/ 
A Z t h  a 
S.E. 

0.99 
1.33 
0.07 
1.67 
4.94 
0.20 
0.42 
1.51 
1.09 
2.08 
2.60 

b /  
Gec?. 
Mean 

1.28 
4.50 
0.26 
0.49 
3.84  
0.26 
0.69* 
1.21 
0.88 
1.11 
1.67 

C /  
Geo. 
S . E .  

1.51 
1.43 
1-18  
1 . 5 6  
1.26 
1.28 
1 - 3 8  
1 . 4 0  
1.42 
1.39 
1.41 

Median 

2.30 

0.17 
0.11 
5.60 
0.28 
0.97 
1.70 
1.90 
1.90 
2.40 

11 .o 

Range 

0.06 - 38.0 
0.11 - 71.0 
0.09 - 2.80 , 
0.07 - 93.0 , 
0.22 - 330. 
0.03 - 7.20 1 

0.03 - 20.0 ~ 

0.04 - 190. 
0.03 - 30.0 1 

0.02 - 59.0 
0.03 - 81.0 , 

--- -- - -  a - - - ===== = F- = z = I =  - 
- a/ Arith. S.E. = Standard Error  o f  Arith. Mean 
b/ Geo. Mean = Geometric M e a  
c /  Geo. S.E. = Geometric Standard Error - exp(s)  where s is t h e  stendarct e r r o r  

cf weighted mean of LN(x) . 
* Arithmetic  o r  geometric means s i g n i f i c a n t l y  different between proximity 

a t  .05 l e v e l  (pairwise t - t e s t ) .  

c - 
I 
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Table 300. KEIGHTED SWARY STATISTICS EY PROXIMITY TG PCINT SOURCE AND MEDIA 
- NEL' .JERSEY SECOhI?) SEASON f 

Population Estimate: 50,500 
Sample Size Range: 37-62 

a/ b /  C /  

Arith. ArTth. Geo. Geo. 
Mean S.E. Mean S.E. Median Range --- - _ I _ - -  

Colcpound 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - m , p-Dichlorobenzene 
Ethylbenzene 
0-Xy 1 ene 
- m,p-Xylene 
- 

5.92 

0.47 
5.16 

0.57 
1.48 
6.07 
5.76 
6.48 

17 .O 

10.2 

12 .o 

1.87 0.90 1.60 0.58 
8.85 1.73 1.70 2.04 
0.18 0.21 1.15 0,16 
1.96 0.38 1.41  0.14 
2.91 2.23 1.45 3.40 
0.16 0.18 1.25 0 .10  
0.43 0.28 1.37 0.21 
1.74 0 . 8 1  1.27 0.81 
2.14 0.33 1.48 0 . 9 1  
2 .49  0.41 1.45 0 .08  
4.19 0.92 1.49 1.60 

0.08 - 38.0 
0.07 - 900. 
0.09 - 9.60 
0.08 - 90.0 
0.06 - 175. 
0.02 - 7.70 
0.03 - 57.0 
0.06 - 74.0 
0,oz - 120. 
0.03 - 150. 
0.03 - 240. 

- a/ Arith. S.E. = Standard Error of 'Arith. Mean 
b/ Geo. Mean = Geometric Mean 
c/ Geo. S.E.  = Geometric Standard Error - exp(s) where s is the rtbndard error 

of weighted mean of LN(x). 
* Arithnetic or geometric mezns significantly different between proximity 

at .05 level (pairwise t-test) 

- 
- 
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Table 301 e WEIGBTED SUMMARY STATISTTCS BY PROXIMITY TO POINT SOURCE AND KEDIA 
- NEW JERSEY SECOKQ SEASON I 

Population Estimate: 21,300 
Sample Size Range: 40-41 

--- Covpound 

Chloroform 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorohenzece 
Ethylbenz ene 
0-Xy 1 en e 
G - x y  lene 

A r i t h .  
Mean - 

4.24 

1.08 
4.28 
6.46 
0.43 
1.53 

4.96 
5.65 

29.8 

30.1 

14.1 

ii/ 
ArZtR 
S.E. 

1.70 

0.10 
1.55 
0.80 
0.15 
0.09 
7.?6 
0.62 
0.97 
2.34 

10.3 

b l  
Ge;. 
Mean 

1.07 

0.86 
1.49 
2.64 
0.23 
1.05 
4.20 
3.27 
4.06 
9.83 

1c.1 

CI 
Geo. 
S . E .  - 

1.74 
1.21 
1.16 
1,91 
1.38 
1049 
1.11 
1.34 
1.10 
1.10 
1-11 

Median 

0.53 

1.20 
2.70 
5.70 
0.21 
1 - 4 0  
2.30 
4.50 
4.80 

17 .O 

11 .o 

Range 

0.06 - 20.0 
0.09 - 170. 
0.13 - 2.00 
0.10 - 15.0 
0.08 - 3 4 . @  
0.04 - 1.69 
0.02 - 5.70 
0.46 - 270. 
0.03 - 25.0 
0.13 - 28.0 
0.03 - 68.0 

a /  Arith. S.E. = Standard Error of Arith. Mean 
b /  Geo. Mean = Geometric Mean 
- c /  Geo. S . E .  = Geometric Standard Error - exp(s) where s is the stzndard error 

* Arithmetic or geometric mems significantly different between proximity 
at .05 level (pa irwise  t-test). 

- 
- 

of weighted mean of L N ( x ) .  I 
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Table 302. WEIGHTED SUKMARY STATISTICS BY PROXIWITY TO POINT SOURCE AND MEDIA - N G  JERSEY SECOFC SEASON 

Populaticn Estimate: 37,500 
Sarple Size Range: 40-45 

C @mound 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
- m,p-Dichlorobenzene 
E thylb enzene 
- o-Xylene 
- m,p-Xylene 

Arith. 
Mean 

4.40 

1.49* 
5.22 
9.57 
0.67 
1.82 

6.04 
6.55 

22.8 

15.0 

15.9 

a/ 
ArTth e 
S . E .  

1.44 
3 . 0 8  
0.13 
1 .74  
1 45 
0.10 
0.17 
3 . 2 3  
0 . 7 0  
0.78 
z - 4 4  

b/ 
Ge;. 
Me an 

1.44 

1.16 
1.88 
5.29 
0.42 
1.27 
6 . 3 0  
4.19 
4.85 

12.8 

11 .o 

Cl 
GeZ. 
S . E ,  

1.67 
1.29 
1 .Q8 
1.29 
1.30 
1.19 
1.12 
1.18 
1.24 
1.22 
1.27 

Median 

2.10 

1.50 
2.31: 
5.30 
0.39 
1.50 
6.70 
5.65 
6 .20  

14 .O 

15 .O 

Range 

0.06 - 18.5 
0.09 - 86 .0  
0.13 - 6'.50 
0.09 - 59.0 
0.07 - 98.0 
0.04 - 5.20 
0.02 - 9.10 
0.46 - 300. 
0.02 - 46 .0  
0.02 - 54.0 
0.02 - 120. 

_-- - - - --- 5 51 - -7 FZ = P ------- - 
a/  Arith. S.E. = Standard Error of Arieh. Mean 
b /  Geo. Wean = Geometric Xean 
- c /  Geo. S.E. = Geometric Standard Error - expfs) where s is the standard error 

of weighted mean of L K ( x ) .  
* Arithmetic or geometrlc ness significantly different between proximity 

at .05 level (pairwise t-test). 

- - 
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Table 303. WEIGHTED S L ? R . Y  STATISTICS BY PROXIMITY TO POINT SOURCE AP?D E"EI?IA I - NEW JERSEY SECOND SEASON 
- e= = - ----.- 

CVERNIGHT PEF.SONAL AIR - LOW 
Population Estimate: 50,600 
Sample Size Range: 70 

---.- - Compound 

Chlorof o m  
1 I, 1-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
E thy lb enzene 
0-Xy le ne 
&-Xylene 

Arith. 
Mean 

5 , O O  

1.13 
4.76 
9 - 6 9  
0.76 
2.25* 

81.3* 
10.3 
10.2 
22.6 

15.5 

a/ 
ArTth 
S.E. 

1 e 44 
5 .14  
0.13 
0.91 
1.61 
0.22 
0.28 

3.47 
2 .38  
4.04 

47.6 

b/ 
Geo. 
Mean 

1.23 
5 .54  
0.86 
1.98 
4.61 
0.39 
1.46* 
4.76 
4.71 
5.37 

12.5 

C /  
Geo. 
S . E .  
P 

1.46 
1.40 
1.14 
1.39 
1.34 
1.27 
1.13 
1.31 
1.24 
1.22 
1 . 2 2  

Median 

0.81 
8.20 
1.20 
3.00 
6.10 
0 - 4 1  
1.30 
2.80 
4.90 
5.10 
13.0 

I 

I 

Range 
I 
I 

0.05 - 35.0 
0.08 - 130. 
0.11 - 7.20 
0.09 - 34.0 
0.07 - 50.0 
0.04  - 6.60 

0.44 - 1550 
0.02 - 180. 
0.02 - 100. 
0.02 - 150. 

I 

0.02 - 10.0 ~ 

I 

- a/ Arith. S.E. = Standard Error of Arith.  Mean 
b /  Geo. Mean = Geometric Hesn 
- c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 

of weighted mean of LN(x) .  * Arithmetic or geometric r.eans significantly different between proximity 
at -05 level (pairwise t - t e s t ) .  

- 
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Table 304. WEIGHTED SUXMRY STATISTICS BY PROXIMITY TO POINT SOURCE AND MEDIA 
- NEW JERSEY SECOhTD SEASON 

------ --.- - - - - - - - - - - *  -- --.-- --.___ -- --=------_I_ --- - -- - - 
PAYTINE PERSONAL AIR - HIGH 
Population Estimate: 19,600 
Sample Size Range: 34 

ComDound 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
- m,p-Dichlorobenzene 
E thylb enzene 
- o-Xylene 
- m,p-Xylene 

Arith. 
Mean 

3.89 

0.66 
3.61 

27.6 

9.78 
0.68 
1.99 

16.5 
10.5 
11.9 
25.7 

a/ 
Aryth. 
S.E. 

1.45 

0.15 
0.70 
4.54 
0.29 
0.85 
7.26 

7.18 

19.6 

6.82 

14.3 

b/  
Geo. 
Mean - 

0.86 
4.10 
0.55 
1.67 
2 .59  
0.33 
1.06 
3.42 
3.35 
4.54 
10.1 

C /  

Geo. 
S.E. 

1.57 
1.53 
1.23 
1.17 
1.60 
1.51 
1.65 
1.59 

1.62 
1.69 

1.88 

Median 

0.23 
2.50 
0.38 
3.00 
3.50 
0.23 

2.00 
4.10 

0.81 

5 .os 
13.0 

Range 

0.09 - 24,O 

0.11 - 1.90 
0.11 - 29.0 
0.19 - 75.0 
0.05 - 6.40 
0.03 - 10.0 

0.03 - 100. 
0.03 - 110. 
0.03 - 210. 

0.08 - 360. 

0.08 - 230. 

- a/ Arith, S.E. = Standard Error of Arith, Mean 
b /  Geo. Mean = Geometric Mean 
- c /  Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 

of weighted mean of L N ( x ) .  
* Arithmetic or geometric mems significantly different between proximity 

at .05 level. (pairwise t-test). 

- 
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Table 305. WEIGHTED .SlllQNRY STATISTICS EY PROXIMITY TO PCINT SOURCE AND MEDIA 
~ 

I 
- NEW JERSEY SECOND SEASON 

Population Estinate: 37,866 
Sample Size Range: 41-44 

c-- 
Compound 

Chloroform 
l,l,l-Trichloroethane 
Carbor? Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m , p-D ichlorobenz en e 
Ethylbenzene 
- 

Arfth. 
Me 8n - 

3.89 

0.68 
8.27 

0.57 
1.87 
8.51 
6.40 
7.51 

40.4 

13 - 4  

16.7 

a/ 
ArTth. 
S . E .  - 
1 D 21 

0.08 
3.56 
3.90 
0.11 
0.27 
1.82 
1.20 
1.51 
3.38 

16.9 

b/ 
Geo. 
Mean 

0.91 
8.31 
0.53 
2,66 
4.06 
0.30 
1.08 
3.06 
3.09 
3.61 
6.63 

C/ 
Geo. 
S.E. - 

1.18 
1.50 
1.07 
1.81 
1.60 
1.11 
I .26 
1.15 
1.34 
1.34 
1.57 

Median 

0.80 

0.42 
3.10 
5.05 
0.23 
I .25 
3.10 
5.50 
5.90 

13 .O 

14 .O 

Range 
I 

0.12 - 29,O , 
0-09 - 300. 
0.15 - 2,90 
0.12 - 57.0 1 
0.10 - 61.0 , 
0.05 - 2.80 
0.03 - 10.0 
0.03 - 270. 
0.03 - 67.0 
0.03 - 4 3 . 5  , 

I 
0.03 - 100. 

- a /  Arith. S.E. = Standard Error of Arith. Mean 
b/ Geo. Mean = Geometric Mean 
- c/ Geo. S . E .  = Geometric Standard Error - exp(s) where s is the standard error 

* Arithmetic or geometric means significantly different between proximity I 

at .05 level (pairwise t-test). I 

- 
of weighted mean of LN(x). I 
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Table 306.  WEIGETED SWARY STATISTICS BY PROXIMITY TO POINT SOURCE AND MEDIA 
- NEW JERSEY SECOND SEASOK 

-- --- ----- - -- - - - - - -  __- -- -- - ---- - - --- - - - - 
DAYTIME PERSONAYER - LCW 
Population Estimate: 52,100 
Sample Size Range: 67-68 

a /  b/ c/ 
Arith. Ar’ith. Gez. Gee, 
Mean S . E .  Mean S.E. Median Range -- - --- Compound 

Ch lor o f o m  
l,l,l-Trichforoethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Ch l orob enzene 
Styrene 
- m,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene - m,p-Xylene 

3.87 

0.65 
9.15 

0.63 
2.46 

409. 

13.0 

94.2 
13.6 
23.3 
94 .O 

0.60 

0.05 
2.99 
2.07 
0.12 
0.69 

5 .32  
9.81 

407.  

72.7 

48.7 

1.01 
3.80 
0.49 
2.29 
4.88 
0.35 
1.09 
3.42 
3.17 
3.98 
9.37 

]I .28 
1.44 
1.11 
1.23 
1.24 
1.21 
1.19 
1.26 
1.25 
1.22 
1.24 

0.75 
5 .50  
0.38 
2.40 
6 -40  
0 .31  
1.31 
2.00 
4.70 
4 .50  

12 .o 

0.06 - 140. 
0.08 - 49,000 
0.13 - 7.10 
0.09 - 120. 
0.07 - 240. 
0.04 - 4.80 
0.02 - 150. 

0.02 - 579. 
0.02 - 1,800 
0.02 - 10,000 

0.18 - 2,600 

a /  Arith. S.E. = Standard Error of Arith. Hean 
b /  Geo. Mean = Geometric Mean 
- c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 

c?f weighted mean of LN(x) . 
* Arithmetic or geometric means significantly different between proximity 

at .05 level (pairwise t-test). 

- 
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I 
Table 307. WEIGRTED SUMMARY STATISTICS BY PROXIMITY TO POINT SOURCE AND HEDIA 

- NEW JERSEY SECObT SEASON I 

I 
= I C s  0 - -.-=F-= = 

OVERNIGET OUTDOOR Alz-- HIGH ' .  

Populat ion Estimate: 27,3GC 
S&pPe Size Range: 

Compound --- 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - m , p-Dichlorobenzene 
Ethylbenzene - a-Xylene 
m,p-Xylene 

10-18 

Arith. 
Mean 

22.1 
12.7 

- 

0.94 
5.30 
2.71 
0.41 
0.24 
1.30 
2.12 
2.53 
7.18 

a/ 
Arxth 
S.E. - 

8,21 
4-04 
0.13 
3.00 
1.15 
0.14 
0 .  10 
0.15 
0.85  
0*70 
2.23 

b/ 
GeG. 
Mean - 
1.11 
5.41 
0.69 
0,89 
0.93 
0.16 
0.1c 
0.98 
1.01 
1.46 
3.31 

C /  
Ge;. 
S . E ,  
_I 

2 .34  
1-35 
1.15 
2.06 
1.52 
1.40 
1.44 
1.21 
1.54 
1.36 
1 .52 

Median 

0.09 
6.90 
0.61 - 0.69 
1.80 
0.13 
0.10 
1.20 
1.50 
2.30 
7.80 

Range I 

0.06 - 130. 
0.10 - 3.20 ' 
0.10 - 27.0 
0.05 - 18.0 
0.02 - 2.70 

0.22 - 2.70 1 
0.02 - 7.30 
0.02 - 6.70 
0.02 - 22.0 

0.10 - 51.0 , 

0.02 - 1.20 , 

- a/ Arith. S.E. = Standard Error of Arith. Mean 
b/ Geo, Mean = Gecmetric Meen 
c /  Geo, S.E. = Geometric Standard Error - exp(s) where s is the standard error 

of weighted mean of LN(x) .  
Arithmetic or geometric meiins significanrly different between proximity 

I 

' 

I 

- - 
at .OS level (pairwise t-test) e I 
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Table 308. WEIGBTED SLW2W.P' STATISTICS BY P R O X X I T T  TO POINT SOURCE AND MEPIA 
- NEW JERSEY SECOh'G SEASON 

P o p u l a t  icn Estiniate: 
Sample Size Range: 

Compound 

Chlorof o m  
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - m,p-Dichlorobenzene 
E thylbenz ene 
- o-xylene 
m,p-Xylene - 

33,300 
15-21 

Arith. 
Mean 

7.46 
7.84 
0.94 
4.72 
3.36 
0.50 
0.76* 
1 .@2 
2.77 
3.51 
9.36 

a/ 
Aryth. 
S.E. 

4.62 
2.46 
0.29 
2.69 
1.25 
0.13 
0.29 
C.G3 
0.31 
0 .38  
1.06 

b/ 
Geo. 
Mean 

C f  

Geo. 
S.E.  

0 32 
1 . 7 1  
0.49 
0.52 
0.94 
0.25 
0.30 
0.77 
1.37 
1.67 
4.15 

1.91 
2.54 
1.63 
1.78 
1.61 
1.54 
1.45 
1.13 
1.58 
1.65 
1.78 

Median 

0.08 
4.70 
0.47 
0.46 
1.10 
0.40 
G.46 
1 .oo 
2.50 
3.40 

10.0 

-- -- Range 

0.05 - 89.0 
0.07 - 46.5 
0.08 - 5.40 
0.07 - 61.0 
0.04 - 22.0 
0.02 - 2.89 
0.02 - 7.50 
0.21 - 6 .60  
0.02 - 7.40 
0.02 - 8.10 
0.02 - 20.5 

a /  Arith. S.E. = Standard Error of Arith. Mean 
b /  Geo. Mean = Geometric Mean. - c /  Geo. S . E .  = Geometric Standard Error - exp(s) where s is the stzndard error 

of weighted niean cf L N ~ X ) .  
* Arithmetic or geometric means significantly different between proximity 

at .C5 level (pairwise t-test). 

- 
- 
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Table 3 0 9 -  WEIGIITED SUM3MY STATISTICS BY PROXIMITY TO POINT SOURCE AND HEDIA ' - NEW JERSEY SECOhX! SEASON , 
I 

Population Estinate: 48,9GC. 
Sample Size Range: 23-32 

Conpound c.- - 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
E thylbenzene 
o-Xylene 
&-xylene 

Arith. 
Mean 

12.9 
11.4 

11.2 
1.20 

5.12 
1.15* 
0.68 
1.68* 
4.76 
5.92 

14.9 

a/ 
ArTtth 
S.E. 

5.73 
3.36  
0.22 
3.73 
1.32 
0 .31  
0.11 
0 .28  
1.18 
1.58  
3.50 

b l  
Geo. 
Me an 

0.49 
3 - 4 7  
0.77 
1.87 
1,81 
0.43 
0 e 40* 
1.26 
2.13 
2.42 
6.61 

e /  
Gee. 
S.E* - 

1.97 
1.54 
1.23 
1,66 
1.55 
1.34 
1,32 
1 .22  
1.52 
1.57 
1.57 

Median 

0.08 
4.20 
0.69 

4-00 
0.46 
0.56 
1.43 
3.10 
4.10 

2.80 

15,O 

Range 

0.06 - 98.0 I 

0.07 - 46.0 
0.08 - 4.80 
0.06 - 44.0 
0.05 - 26.0 
0.02 - 6 - 3 0  , 
0.02 - 11.0 
0.09 - 7.60 
0.03 - 28.0 
0.02 - 31.0 
0 . 0 3  - 65.0 

I 

-- - == - - 5 P e%- ---- . --- I 

a/ Arith. S . E .  = Standard Erro r  of Arith. Mean l 
I 

b/ Geo. Mean = Geometric Mean 
c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 

of weighted mean of LN(x). 
* Ar2thmetic or geometric means significantly diPferent between proximity 

at .05 level (pairwise t-test). 

- 
I 

I 
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Table 310. WEIGHTED SL?fAl?Y STATISTICS BY PROXIMITY TO POINT SOURCE AND NEPIA 
- NEW JEFSEY SECOhXI SEASON 

Population Estimate: 28,200 
Sample Size Range: 

Compound -.- 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene. - m,p-Dichlorobenzene 
Et hy lbenz ene 
0-Xy lene 
G-xylene 

10-18 

Arith 
Mean 

16.7 
14.6 
1.07 
4.96 
5.58 
0.52 
0.87 
1.65 
3.63 
3.08 
9.95 

a /  
ArTt h 
S.E. 

12.4 

- 
4.15 
0.20 
3.25 
1.77 
0.07 
0.34 
0.55 
1.18 
0.79 
2.29 

b/ 
Geo. 
Mean 

1.03 
7.16 
0.71 
0.54 
1.65 
'0.25 
0.35 
0.79 
1.23 
1.30 
4.27 

C/ 
Geo. 
S.E* 

1.93 
b -32 
1-21 
2.15 
1.49 
1.13 
1.54 
1.46 
1.16 
1.08 
1.19 

Median 

0.14 

0.69 
0.16 
3.40 
0.18 
0.62 
1.19 
1.60 
1.40 
5.90 

13 .O 

Range 

0.09 - 95.0 
0.14 - 45.0 
0.14 - 4.30 
0.11 - 30.0 
0 . 0 6  - 19.0 
0 . 0 3  - 4 . 6 0  
0 . 0 2  - 6 . 3 0  
0.06 - 13.0 
0.03 - 39.0 
0.03 - 19.0 
0 . 0 3  - 47.0 

---- - ----- - - - - - - -  --- - - -  - - - -- --- - - 
- e /  Arith. S.E. = Standard Error of Arith. Kean - b /  Ceo. Mean = Geometric Elean 
- c/ Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 

of weighted mean of LN(x) 
* Arithmetic or geometric means significantly different between proximity 

at .05 level (pairwise t-test). 
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T a b l e  3 2 1 .  WEIGETED SUPNARY STATISTICS EY PROXIMITY TO POINT SOURCE Ah?) E D I A  
- NEK JERSEY SECOXE SEASOh' -- =5 = == -- I -___- 5 c = : --- - - --L- 

DAYTIXE %%?DOOR AIR - ~55%-i?% 
Population Estimate: 
Sample Size Range: 

- - .  Compound 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Te t rachlor ide 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene - n, p-Dichlorobenzene 
Ethylbenzene 
- o-Xylene 
m, p-Xy1er.e - 

30,600 
14-1s 

Arith 
Me an 

15.1 
14.1 

- 

0.79 
8.08 

10.9 
0.72 
0.84 
0.94 
2 . 3 9  
2.42 
6.98 

a/ 
ArTt h 
S.E. - 
a. 72 
8.89 
0.23 
6.33 
7.65 
0.37 
0.57 
0.17 

1.00 
2.70 

0.98 

b/  
Ge;. 
Me an 
P 

0.66 
2.50 
0.53 
0.65 
1.42 
0.24 
0.26 
0.70 
0.85 

1 - 9 2  
0.88 

c/  
Geo. 
S.E. 

2.61 
2.44 
1.41 
2.41 
1.76 
1.74 
1.75 
1.15 
1.55 
1.53 
1.70 

Median 

0.13 
3.10 
0.75 
0.16 
1.90 
0.16 
0.18 
0 - 8 4  
1-90 
1.70 
5.30 

Range 

0.07 - 97.0 
0-12 - 76.0 I 

0*12 - 2,oo 

0.06 - 95.0 
0.03 - 4.30 
0.03 - 4.90 
0.06 - 5.90 
0.03 - 16.0 
0.03 - 13.0 I 

0.03 - 34.0 

0.08 - 79.0 I 

I 

- =z= - -  
-----._____lll 

-- - - c 

a/  Arith. S.E. = Standard Erro r  of Arith. Mean 

c/ C-eo. S-E. = Geometric Stani?ard Erro r  - exp(s) where s is the standard error 
cf weighted mean of LN(x). * Arithmetic or geometric means significantly different between proximity 
at .05 l e v e l  (pairwise t-test), 

- - k /  Geo. Mean Gecmetric Wean I 
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Table 312 .  KEIGHTED S W A R Y  STATISTICS BY PROXIMITY TC FEINT SOURCE AND MEDIA 
- NEW JERSEY SECOEU’D SEASOI; 

- - - - -  . - --- --- - - - - - --- ---- - - - --  
DAYTIME OUTDOOk-E%- - LOW 
Population Estimate: 5@,70C 
Sample Size Racge: 23-31 

- Conpound 

Chlor o f o m  
1 1,1 -Tri.chloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
E thy lb enz ene 
o-Xylene 
&-Xylene 

Arith. 
Me an 

12.6 
14.3 
1-13 
9.24 
8.65 
1 .05 
0.71 
1 .26  
3.00 
3.15 
8.72 

a/ b/ 
ArTtR. Ges. 
S . E .  Me an -- 

7.49 0.53 
5 - 1 9  3.19 
0.33 0.72 
4 .49  1.21 
3.52 2.80 
0.5C 0.39 
0.29 0.31 
0.49 0.66 
0.5G 1.45 
0.67 1.52 
1.75 3.89 

C/ 
Geo. 
S.E. - 

1.67 
2 - 1 2  
1.34 
1.61 
1.68 
1.39 
1.46 
1.37 
1.44 
1.46 
1 ,49  

Median 

0.12 
7.20 
0.75 
1.10 
4.40 

0.42 
0.94 
2.80 
2.30 
5.80 

e.44 

Racge 

0.07 - 230.  
0 . 0 9  - 78.0 
0.12 - 5.10 
0.09 - 106. 
0.07 - 7L.O 
0 . 0 3  - 11.7 
0.02 - 4.00 
0,08 - 6.85 
0.03 - 8.55 
0.03 - 13.6 
0 .03  - 36.0 

a/ 

‘c / 
Ff - 

Arith. S.E. = Standard Error of Arith. Mean 
Geo. Eean = Gemetric Fezn 
Geo. S.E. = Geometric Standard Error - exp(s) where s is the standard error 
of weighted mean of LN(x) . 
Arithmetic or geometric nieEns significantly differer,t between prcximity 
at .05 level (pairwise t-test). 

- 
* 
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THIRD SEASON i 

The t h i r d  and f i n a l  TEAM sample f o r  Bayonne and E l i zabe th ,  Kew 

J e r s e y ,  was conducted i n  January and February of 1983 when 49 people 

w e r e  s tud ied .  The group cons i s t ed  of a subsample of t he  i n d i v i d u a l s  who 

p a r t i c i p a t e d  in t h e  s tudy  dur ing  t h e  f i r s t  two seasons and represented  a 

popula t ion  of approximately 94,000 The fol lowing t a b l e s  are an analy- 

sis of information obtained i n  t h e  t h i r d  season study. 

I 
, 

I 

To g a i n  i n s i g h t  i n t o  p o s s i b l e  sources of exposure t o  the compounds, 

t h e  24-hour exposure and a c t i v i t y  s c r e e n e r  w a s  aga in  adminis tered at t h e  

end of t h e  24-hour s tudy  per iod .  Table  313 gives  a s u m r y  of t h e  i 

r e sponses  t o  t h e  screener .  As b e f o r e ,  smoke and tobacco, s e r v i c e  

s t a t i o n s ,  odorous chemicals and c l ean ing  s o l u t i o n s  accounted f o r  the  

most sources  of p o t e n t i a l  exposure.  

I 

I 

Table 314 shows t h e  sample s i z e  ranges f o r  Bayonne and E l i zabe th  

f o r  each media f o r  t he  t h i r d  season. Fixed outdoor sites were no t  set  

up a t  each home bu t  only a t  one home p e r  sample segment. Due t o  t h e  

s m a l l  number of outdoor f ixed  air s i t e s ,  no by c i t y  ana lyses  w e r e  done i 

f o r  t h i s  media. 

I 

I 

I 

Tables  315 through 319 give  t h e  minimum and maximum q u a n t i f i a b l e  \ 
i 

l i m i t s ,  t h e . r a t i o  of maximum q u a n t i f i a b l e  l i m i t  t o  minimum q u a n t i f i a b l e  

l i m i t ,  p e rcen t  above t h e  maximum q u a n t i f i a b l e  l i m i t ,  and percen t  messnr- 

between t h e  minimum 2nd maximum q u a n t i f i a b l e  l i m i t s  as r e f l e c t e d  in 

chlorobenzene f o r  overnight p e r s c n a l  a i r  and l , l , l - t r i c h l o r o e t h a n e  f o r  ! 

daytime personal  air .  However, some compounds wi th  moderate r a t i o s  such lI 

~ 

a b l e  f o r  b r e a t h  and the  ai.rs. Genera l ly  t h e r e  were n o . l a r g e  d i f f e r e n c e s  

t h e  

Some excep t ions  were 1,Z-dichloroethane and 

I 

~ 

i 

r a t i o  of max QL t o  min QL. 
I 

! 
a s  s t y r e n e  f o r  b rea th  and brcmodichloromethane f o r  overnight  pe r sona l  

l 
a i r  showed r e l a t i v e l y  l a r g e  d i f f e r e c c e s  between percent  above t h e  I 

maximum q u a n t i f i a b l e  l i m i t  and t h e  pe rcen t  measurable. I n  gene ra l ,  t h e  I 

r a t i o s  were smaller than f o r  f i r s , t  and second seasons.  

l i m i t s  f o r  water (see Table 320) were cons t an t  f o r  each compound. 

Percent  Measurable I 

measurable by media and compound. 'Overall, t h e  p a t t e r n s  f o r  b r e a t h  and 

~ 

t 

The q u a n t i f i a b l e  I 

I 

I 
Table 321 shows the  weighted percentage  of 'compound c o n c e n t r a t i o n s  

I 
! 

t h e  a f r e  were somewhat similar while t h e  p e t t e r n  f o r  water w a s  d i f f e r e n t .  

Genera l ly ,  t h e  percentages f o r  pe r sona l  a i r  were t h e  saae  cr h ighe r  than  I 
I 

566 I A ;  



1. 

2. 

3 .  

4 .  

5. 

6 .  

7 .  

8. 

9. 

NOTES TO TABLES 313 TO 359 

The terms daytime outdoor a i r  and overn ight  outdoor a i r  r e f e r  t o  
samples co l l ec t ed  dur ing  t h e  day and during t h e  n ight  from f i x e 2  
s i t e s  o u t s i d e  t h e  p a r t i c i p a n t s '  homes. 

Toluece was not measured i n  b r e a t h ,  a i r  o r  water samples. Dibro- 
mochloropropane, - +dichlorobenzene, and - o-xylene were n o t  measured 
i n  water. 

Sample s i z e  i n d i c a t e s  t h e  number of ind iv idua l  samples. The 
minimum and maximum sample sizes i n d i c a t e  t h a t  no t  a l l  compounds 
always had a va lue  f o r  every i n d i v i d u a l  sampled. 

Dupl ica te  measurements were averaged be fo re  the percentages  were 
computed. 

Percentages i n  t h e  t a b l e s  a r e  popula t ion  e s t ima tes  ( i . e . ,  they are 
weighted s t a t i s t i c s ) .  The es t imated  population i s  f o r  persons 
l i v i n g  i n  Bayonne or El izabe th  exc luding  those  on m i l i t a r y  reserva- 
t i o n s  o r  l i v i n g  i n  group q u a r t e r s ,  people under seven y e a r s  of age ,  
t h e  mentally o r  phys i ca l ly  incompetent ( inc luding  many people  ove r  
6 5 ) ,  and those  who changed key c a t e g o r i e s  (i.e.$ whose who went 
from smoker t o  non-smoker, changed occupat iona l  exposure s t a t u s ,  
e t c . ) .  

Measurable is def ined  as above t h e  q u a n t i f i a b l e  l in i t s .  A l l  
concent ra t ion  d a t a  is considered s i g n i f i c a n t  t o  -- two f i g u r e s .  

- 
- 

Approximate popula t ion  s i z e s  vary  due t o  d i f f e rences  i n  sample 
s izes .  

New Je r sey  t h i r d  season was Jnnuary and February of 1983. 

To c a l c u l a t e  an estimate of a 95% confidence i n t e r v a l  f o r  t h e  
geometric mean, t h e  upper l i m i t  would be (geo. mean) x (geo. ~ . e . ) ~  
and t h e  lower l i m i t  would be  (geo. mean) + (geo. s.e.) ' ,  where geo. 
mean is t he  geometric mean and geo. see .  2 s  t h e  geometric s tandard  
e r r o r .  To o b t a i n  a more a c c u r a t e  estimate,  use 1.96 i n s t e a d  of  2. 
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Table 313. 24-HOUR EXPOSURE ALEE ACTIVITY SCREENER - 
NEW JERSEY THIRD SEASOP! 

1. Eave ycu punped your OWI? gas  i n  t h e  p a s t  24 hours? Yes 1 
KO 48 

2. Have you been t o  a dry  c l ean ing  es tab l i shment  i n  Yes 1 
t h e  p a s t  24 hours? No 48 

3. Have you done your own d ry  c l ean ing  I n  t h e  past  24 Yes 0 
hours? No 49 

4 .  Have you used tobacco in  any form i n  t h e  p a s t  24  Yes 26 
hours? No ?3 

Which of t h e  fo l lowing  forms of tobacco 
d i d  you use? , 

c i g a r e t t e s  25 
c i g a r s  1 
snuff  - 
chewing tobacco - 
F iPe  - 

5. Bave you remained i n  c l o s e  con tac t  w i th  smokers f o r  Yes 29 
extended per iods?  No 20 

6. Have you u s e d  o r  worked w i t h  i n s e c t i c i d e s ,  p e s t i -  . Yes 1 
c i d e s ,  o r  he rb ic ides  i n  any way inc luding  farming, No 48 
gardening, and ex termina t ion  i n  t h e  p a s t  24 hours? 

8. Have you been swim.ir.g i n  t h e  F a s t  24 hotlrs? Yes 0 
KO 4 9  

9. Have you worked any any of t h e  fo l lowing  occupations o r  been i n  any 
of t h e  following bus inesses  du r ing  t h e  p a s t  week? 

Past F a s t  
Week 24 Hrs 
7 

Pa in t ing  6 3 
DF; c leaning  7 1 
Chemical p l an t  5 2 
Petroleum p l a n t  4 1 
Serv ice  s t a t ion /ga rage /eng ine  r e p a i r  25 11 
Furn i tu re  r e f i n i s h i n g  or  r e p a i r  1 1 
P l a s t i c s  manufacture or formation 1 1 
T e x t i l e  m i l l  0 0 
Wood process ing  p l a n t  3 2 
Pr ifit i n g  1 1 
S c i e c t i f i c  l abora to ry  5 5 
Dye p l a n t  0 0 
Hosp i t a l  7 3 
E e t a l  work/sne l te r  3 2 
None 10 7 

cont inued  
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Table 313 (continued) 

10. Have you been exposed to any of t h e  followi.nzg du r ing  t h e  Fast week? 
Past Past 
l e e k  24  Hrs 

Solvents 12 6 
. Odorous chemicals 25 13 

Toxic o r  hazardous chemicals 4 1 
Eigh d u s t  or particulate l e v e l s  14 8 
Auto/truck exhausts 11 6 

P 

Cleaning solutions 22 10 
Pegreasing compounds 5 4 
Qthe r  6 4 

Table 314. DA-TA AVAILABLE FOR STATISTICAL AYALYSIS BY MEDIA - 
NEV JERSEY THIRD SEASON 

.- - Media 
Sample S i z e  Ranges- -_ - - - 

Bayonne El. izabe t h Combiced 

Breath L L  27 4 9  
Overnight Personel Air 22 27  4 9  
Daytime Personal A i r  21 26 47 
Overnight Fixed S i t e  Outdoor Air 5 4 9 
Daytime Fixed Site Outdoor A i r  4 4 8 
Water 22 27 49 

0- 

a/ For 20 volatile organics. 
c 
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Table 320. S W A R Y  OF QZiAKTIFLkELE LIMITS FOR KATER SAHPEES (ng/mL) 
NEW JERSEY THIRD SEASON 

Vinylidene Chloride 
Chlorof o m  
1,2-Cichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chl orob enz ene 
Eromof o m  
Dichlorochloropropane 
Styrene - m,p-Dichlorobenzene 
o-Dichlorobenzene 

0.05 
e--- - 
0.50 
0.05 
0.50 
0.05 

0.05 
0.10 
0.50 b/ 

0.50 
---- - 

4 3 . 5  
100. 

0.52 

0.00 
49.5 

18.0 
47.8 

92.6 

49  .O 

100. 

-c-- 

0.52 
3.38 

0 .oo 
3 . 3 9  

--- 

- a/ - b/ Was not measured. 
- c/ 100% measurable. 

quantifiable limits were constant f o r  each compcund. 
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those for breath or outdoor air. One notable exception was vinylidene 
chloride which showed a very high percerztage for breath and low percent- 
ages for the airs. Compounds showing high percentages were benzene, 
tetrachloroethylene, styrene, m,p-dichlorobenzene, ethylbenzene, 2- 
xylene, and - m,p-xylene for breath and the a i r s  and chloroform, bromo- 
dichloromethane, acd dibromochloromethane for water. 
present a summary of compounds and their frequency of appearance for 
breath and the airs and for water, respectively, 

Tables 322 and 323 

Table 324 shows the percent measurable by media by city. Due to 
small sample sizes the percent measurable by city for outdoor air is not 
shown. Significant differences between the two cities were found for 
chloroform in overnight personal air and for 1,2-dichlorogthane in 
daytime personal air. 
However for water Elizabeth was significantly higher for vinylidene 
chloride, l,l,l-trichloroethane, trichloroethylene and tetrachloroethy- 
lene. Generally in those compounds where there was a difference in 
percent measurable Bayonne was higher for breath and personal air while 
Elizabeth tended to show higher percentages in water. 

Summary Statistics 

In both cases Bayonne had the higher percentage. 

Tables 325 through 330 give weighted summary statistics by media 
for ubiquitous and often present compounds (see Tables 322 and 323)- * 

Due to the small sample sizes for outdoor air, care should be used in 
interpreting the data. 

limit, arithmetic mean, arithmetic standard error, gecmetric mean, 
geometric standard error, median, percentiles, and range. The standard 

error giver. with the geometric mean is not a measure of the precision of 
the mean but is to be used to easily construct confidence intervals. 
Generally the arithmetic mean was larger than the geometric mean and 
median indicating the presents of relatively large maximum values. For 
breath (see Table 325) tetrachloroethylene had relatively high summary 
statistics. In addition, l,l,l-trichloroethane and tetrachloroethylene 
had relatively large ranges. For overnight personal air (see Table 326) 

I,l,l-trichloroethane, - m,p-dichlorobenzene and =-xylene had relatively 
high arithmetic means. l,l,l-trichloroethane and =-xylene had higher 
georcetric means and medians while - m,k-dichlorobenzene had by far the 
highest maximw value. For daytime personal air (see Table 327) l,l,l- 

Summary statistics given are median quantifiable 
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Table 322. TARGET COY2OUNDS SORTED BY PERCEKT llEP,SURABLE IN BREATH 
AND AIR SAMPLES - NEW JERSEY THIRD SEASON 

- --;- .--- ---- ----- -- - -- -- 
Range of X 
Measurable 

Ubiquitous Compounds 
Tetrachloroethylene 
Styrene 
%-I) ichlorob enz ene 
Ethylbenzene 
o-Xylene 
';;;,p-Xylene 
Benzene 

Of ten Present 
Chloroform 
l,l,l-Trichloroethane 
Trichloroethylene 

-_- - 

Occasionally Found 
Vinylidene Chlorixe 
1,2-Dichloroethane 
Carbon Tetrachloride 
Fromodichloromethane 
Chlorobenzene 
Bromof o w  
Dibromochloropropane 
o-Dichlorobenzene - 

Never Found 
Dibromochloromethane 

82 - 100 
62 - 91 
53 - 100 

100 
100 
100 

97 - LOO 

4 - 92 
33 - 99 
19 - 79  

1 - 95 
0 - 22 
0 - 26 
0 - 24 
6 - 33 
0 -  1 
0 -  1 
1 - 34 

0 
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Table 323. TARGET COEPOUWCS SORTED BY PERCENT MEASURABLE IN KATER 
SAMPLES - NEK JERSEY T H ~ R D  SEASOK 

X Xeasurable 
Ubiquitous --- Compounds 
Chlorof o m  
Eromodichloromethane 
Cibromochloromethene 

Often Present 
Vinylidene Chloride 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 

Occasionallv Found 
1,2-Dichloroethane 
Carbon Tetrachloride 
Bromof o m  
Chlorobenz €ne 
m,p-Dichlorobenzene - 

Never Found 
Styrene 
Et hylh enzene 
n?,p-Xylene - 

lo@ 
100 
93 

43 
50 
48 
4 9  

1 
18 
3 
1 
3 

0 
0 
0 
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trichloroethane, tetrachloroethylene, - m,p-dichlorobenzene and - m,p-xylene 
showed relatively high arithmetic means. l,l,l-trichloroethane and 
- m,p-xylene had relatively high geometric means and medians. 
chloroethane, tetrachloroethylene and - m,p-xylene showed relatively 
higher maximum values while - m,p-dichlorobenzene showed the highest 
percentile values. The maximum values for daytime personal air were 
larger than those for overnight personal air. 
(see Table 328) ethylbenzene, - o-xylene, and - m,p-xylene had the highest 
values for arithmetic mean, geometric mean, median, and 75th percentile, 
However, l,l,l-trichloroethane and - m,p-xylene exhibited the highest 
maximum values. For daytime outdoor air (see Table 3 2 9 )  tetrachloro- 
ethylene and - m,p-xylene showed the highest summary statistics. Personal 
air statistics were consistantly higher than those for outdoor air. For 
water (see Table 330) chloroform and bromodichloromethane exhibited the 
highest summary statistics. 

l,l,l-tri- 

For overnight outdoor air 

Tables 331 through 334 give the summary Statistics by city f o r  

selected compounds for breath, the personal airs and water. In addi- 
tion, results of testing arithmetic’and geometric means between cities 
are presented. For daytime and overnight personal airs the arithmetic 
and geometric means f o r  chloroform were significantly higher for Bayonne. 
For water the arithmetic and geometric means for I,L,l-trichloroethane, 
trichloroethylene, and tetrachloroethylene tested significantly higher 
for Elizabeth. Generally, the means and medians for breath, overnight 
personal air, and daytime personal air seemed higher f o r  Bayonne while 
the maximum values appeared higher for Elizabeth. For water, a l l  

summary statistics were generally higher for Elizabeth. 
Tables 335 through 338 summarize the relationship between Elizabeth 

and Bayonne by giving their ratios f o r  the arithmetic and geometric 
means, the medians and maximum values. For cvernight personal air the 
values f o r  Bayonne were generally higher as shown by the small ratios, 
For breath and daytime personal air the values for the means and medians 
were generally higher f o r  Bayonne while the maximum values were general- 
ly higher f o r  Elizabeth. For water the summary statistics were general- 
ly higher for Elizabeth. 

Table 339 sumarized a conparison of compound concentration levels 
to median quactifiable limits by compound by city for breath, the 

586 000333 
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Table 335. RATIO OF ELIZABETH TO BAYONRE FOR WEIGHTED SUMMARY 
STATISTICS BREATH - NEki JERSEY THIRD SEASCh' 

Chlorof o m  
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
E thylb enzene - o-Xylene - m,p-Xylene 

0,55 
2.47 
2.35 
0.78 
C.8G 
0.39 
0.61 
0.88 
0.72 

0.78 
1.17 
1.70 
0.46 
1 .@5 
0 .42  
0.84 
1.04 
0.91 

1.33 
1.28 
3.13 
0.35 
0.81 
0.23 
0.75 
0.92 
0.90 

1.16 

3.67 
2.06 
0.30 
0.35 
1.50 
3.62 
2.04 

20.0 

.f; T-test for difference in means between cities significant at .05 
level. 

Table 336. RATIO OF ELIZABETH TO BAYONNE FOR WEIGHTED S W A R Y  

NEW JERSEY THIRD SEASON 
STATISTICS FOR OVERNIGHT PERSONAL A I R  - 

-- - - -  -- - = =- ----I- 

Arith. Geo a 
Mean Mean Median Maximum 

Chlorof o m  
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene 

Dichlorobenzene 
Ethyl benzene 
o-Xylene 
%-Xylene 

0.35* 
1.48 
1.88 
0.37 
0.60 
3 -01 
0,56 
0.65 
0.65 

0.27" 
0.57 
0.61 
0,30 
0.61 
2.52 
0.51 
0.55 
0.53 

0.35 
1.26 
0.65 
0.31 
0.59 
3.87 
0.71 
1-01 
0.85 

c .90 
2.86 
5.32 
0.53 
0.78 
2.59 
0.91 
1.13 
0.85 

* T-test for differences in means between cities significant at .05 
level. 

000324 
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Table 337. RATIO CF ELIZABETW TO BAYONNE FOR WEIGETED SG9XARY 
STATISTICS FOR DAYTIME PERSCNAL AIR - 

NEW JERSEY TB1F.D SEP.SChP 

Arith Geo - = =--= E = = --- - --- = - - -  - -_ 
Mean Mean Median Maximum 

Chloroform 
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene - m,p-Dichlorobenzene 
Ethylbenzene 
o -X y 1 e ne 
G - x y  le ne 

0.37* 
2.91 
0.90 
0.51 
1.10 
1.88 
0,79 
1.13 
0.90 

0,36* 
0.84 
0.67 
0.39 
0.68 
0.48 
0.56 
0 - 6 3  
0.55 

0.34 
0.72 
1.27 
0.21 
0.42 
1.03 
0.55 
0.57 
0 .46  

1.57 

1.83 

5.65 
2.85 
6.53 

27.1 

78.3 

17.1 
11.5 

* T-test for differecces in means between cities significant at .05 
level. 

Table 338.  RATIO OF ELIZABETH TO BAYOKNE FOR VEIGETED SUWUXY 
STATISTICS FOR WATER - NEW JERSEY THIFC SEASON 

- ---- - =.= = s -- - -.-- -- - -- -- -.-_ - 
A r i  th e Ceo . 
Mean Mean Median Maxinum 

Vinylidene Chloride 1.75 3.04 8.66 1.05 
Chlorof o m  0.74 1.03 0.59 0.80 
l,l,l-Trichloroethane 10.3 * 6 .G2* 11.3 9.56 
Trichloroethylene 23.e * 12.9 * 21.1 82.5 
Bromodichlorometkane 0. e1 1 .lo 0.75 0 S O  
Dibromochloromethane 1.05 1.31 0.95 1.31 
Tetrachloroethylene 24.3 * 1.42* 21 .o 122. 

* T-test for differeEces in means between cities significant at .05 
level- 

592 000325 
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Table 339. SLNKARY OF TEE MAGNITUDE OF COXPOUND LEVELS COMPARED TO THE 
E E D I A H  QUANTIFIABLE LIMITS OVER THE TWO SITES BY 

C@MPOLWD ANI3 MEDIA - NEW JERSEY ’I’HIRI! SEASON 
- ---. 
--I_-- 

-- - --- 
0veTn:ght Daytime 
Personal  Personal  

Breath Air A i r  Water 

Vinylidene Chloride 

Chloroform 

1,2-Dichloroethane 

Bayonne 
El izabe th  Low L ow El izabe th  

Bayonne Bayonne Bayorme 
Low El izabe th  E l i zabe th  E l i zabe th  

Low Low Low Low 

1 ,1 ,1-Trichlcroethane Bayonne E ayonne B ayonne 

Carbon Tet rachlor ide  Low Low Low Low 

El izabe th  El izabe th  E l i zabe th  El izabe th  

Tr ich loroe thylene  Bayonne Bayonne 
Low E l i zabe th  E l i zabe th  El izabe th  

Bromodichloromethane Bayonne 

Dibromochloromethane Bayocne 

El izabe th  Low Low Low 

Low Low Low E 1 i z  ab e t h 

Tet rachloroe thylene  Bayonne Bayonne Bay onne 
El izabe th  El izabe th  E l i zabe th  El izabe th  

Chlorobenzene Low Low Low Low 

Bromoform Low Low Low Low 

Dibromochloropropane Low Low Low Low 

Styrene 

- m,E-Dichlorobenzene 

Bayome E a y  onne Bayonne 

Bayofine Bay onne Bayonne 
E l i zabe th  El izabe th  E l i zabe th  Low 

El izabe th  E l i zabe th  Low 

- o-Dichlorobenz epe Low Low Low Low 

E thylbenzene 

- o-Xylene 

m - ,E-Xylene 

Bayonne Fayonne B ayonne 
E l i zabe th  El izabe th  E l i zabe th  Low 

Bayonne Bayonne Bayonne. 
E l i zabe th  El izabe th  E l i zabe th  Low 

%a yonne Bayonne Bayonne 
E l i zabe th  El izat ie th  E l i zabe th  Low 

Low = magnitr?de of compound l e v e l s  t o  median q u z n t i f i a b l e  l i m i t  low f o r  

Bayorme = magnitude of conpound l e v e l s  t o  rcedian q u a n t i f i a b l e  l i m i t  rela- 

E l i zabe th  = uiagnitude f o r  compound l e v e l s  t o  medien q u a n t i f i a b l e  l i m i t  

both c i t ies .  

t i v e l y  high f o r  Rayonne. ’ 

r e l a t i v e l y  high f o r  El izabeth.  

593 000326 



personal  a i rs ,  and water. Chlorobenzene, bromoform, dibromochloropro- 

pane carbon t e t r a c h l o r i d e ,  1 ,2-dichlorobenzene, and - o-dichlorobenzene 

were comparably low f o r  t h e  f o u r  media and both  c i t i e s .  Although no 

compound was considered h igh  f o r  a l l  four  media and both c i t i e s ;  chloro- 

form, l , l , l - t r i c h l o r o e t h a n e ,  t e t r ach lo roe thy lene ,  - m,p-dichlorobenzene, 

ethylbenzene, s t y r e n e ,  and t h e  xylenes were judged h i g h  over most 

ca t egor i e s .  Bromodichloromethane and dibromochloromethane were judged 

h igh  only i n  water while  s ty rene ,  ethylbenzene and t h e  xylenes were 

judged high i n  b r e a t h  and t h e  a i r s  but  1cw i n  water .  

F igures  69 through 72 g ive  box p l o t s  of l , l , l - t r i c h l o r o e t h a n e ,  

--xylene, - m,p-dichlorobenzene, and t e t r ach lo roe thy lene  f o r  b r e a t h  and 

t h e  personal  a i r s  by c i t y .  The p l o t s  demonstrate the  t r end  of personal  

a i r  levels being h ighe r  than  b rea th  l e v e l s  and a l s o  t h e  extreme skewness 

of some of t h e  d i s t r i b u t i o n s .  

Tables 340 and 341 present  the  averaged 24-hour exposure f o r  

pe r sona l  a i r  and outdoor air. 
ed by averaging t h e  overnight  and daytime concen t r a t ions  f o r  each 

person. I n  comparing the  averaged 24-hour personal  a i r  t o  overnight  and 

daytime personal  a i r ,  the  a r i t h m e t i c  means and most geometric means were 

h ighes t  f o r  daytime personal  a i r .  S imi l a r ly ,  daytime outdoor a i r  l e v e l s  

were h igher  than  overnight  l e v e l s .  A s  mentioned earlier,  personal  a i r  

w a s  higher  than outdoor a i r .  

The averaged 24-hour exposure w a s  obtain- 

Tables  342 shows t h e  summary s t a t i s t i c s  f o r  averaged 24-hour 

exposure f o r  personal  a i r  by c i t y .  The a r i t h m e t i c  mean f o r  chloroform 

and t h e  geometric meiins f o r  chloroform and t e t r ach lo roe thy lene  t e s t e d  

s i g n i f i c a n t l y  h i g h e r  f o r  Bayonne. For each c i t y  t h e  d a y t h e  s t a t i s t i c s  

w e r e  genera l ly  h i g h e r  than  t h e  overnight  ones. 

Tables  343 through 345 compare overnight  p e r s m a l  a i r  to overnight  

outdoor a i r  f o r  t hose  n i n e  people having a i r  monitors  ou t s ide  t h e i r  

homes. Care should be used i n  i n t e r p r e t i n g  t h e s e  d a t a  due t o  t h e  small 

sample  size. Table 343 g ives  t h e  unwefghted percent  measurable f o r  t h e  

two media. The pe rcen t  measurable f o r  personal  a i r  w a s  s i g n i f i c a n t l y  

h i g h e r  f o r  chloroform and t r i ch lo roe thy lene  wh i l e  t h e  pe rcen t  measurable 

f o r  outdoor a i r  w a s  s i g n i f i c a n t l y  h igher  f o r  s ty rene .  Table 344 g ives  

t h e  mean, s tandard  e r r o r ,  median, and range for overn ight  personal  and 

594 0048327 
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Table 3 4 3 .  UNWEIGHTED PERCEKTAGE OF CONCES'MUTICKS KFASCPABLE FOR THOSE 
PERSONS HAVIRG BOTH OVERNIGHT OUTDOCR AIR AND 

OVERNIGHT PERSONAL A I R  - NEW JERSEY THIRD SEASOK 

Outdocr Personal 

Vinylidene Chloride 11.1 11.1 

1,2-Dichloroethane 0.00 11.1 

Benzene 100. 100. 
Carbon Tetrachloride 0.00 11.1 

Bromodichloromethane 0.00 22.2 
Dibrcmochforomethane 0.co 0.00 

Chlorobenzene 33.3 33.3 
Bromof o m  0.00 0.00 
Dibrcrnochl.oropropane 0.00 0.00 

m,p-Dichlorobenzene 100. 77.8 
o-Dichlorobenzene 33.3 11.1 

@-Xylene 100. 100. 
G - x y  1 en e 100. 100. 

Sample Size: 9 9 

2 2 . 2  77.8 * Chlorof o m  

l,l,l-Trichloroethane 66.7 88.9 ' 

Trichloroethylene 22.2 77.8 * 

Tetrachloroethylene 77.8 77.8 

Styrene 100. * 55.6 

100. 100. - 
Ethylbenzene 

------- - Tr: P -- = L == ==- 

* T-test f o r  difference between media significant at .05 level. 

- - - -.---- Ip, 5 
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outdoor a i r s .  For each of these  s t a t i s t i c s  the  v a l u e s  were higher  f o r  

personal  a i r .  This  can b e  more r e a d i l y  seen by the  r a t i o s  i n  Table 3 4 5 .  

Cor re l a t ions  

Table 346 g ives  t h e  Spearman c o r r e l a t i o n s  f o r  a l l  amounts (msasur- 

a b l e  o r  no t )  f o r  t h e  s e l e c t e d  compounds f o r  b r e a t h ,  daytime and overnight 

pe r sona l  a i r s ,  and daytime and overn ight  outdoor airs.  Due t o  t h e  small 

sample s i z e s  f o r  outdoor a i r ,  s e v e r a l  apparent ly  h igh  c o r r e l a t i o n s  were 

not  s i g n i f i c a n t l y  d i f f e r e n t  from zero.  The s t r o n g e s t  c o r r e l a t i o n s  were 

between b r e a t h  and daytime personal  a i r ,  overnight  and daytime personal  

a i r s ,  and overnight  personal  and outdoor a i r s -  

Table 347 g i v e s  t h e  Spearman c o r r e l a t i o n s  between water and t h e  

o t h e r  media. There was ve ry  l i t t l e  c o r r e l a t i o n .  

Tables  348 and 349 g ive  Spearman c o r r e l a t i o n s  among t h e  media f o r  

measurable amounts only. The s t r o n g e s t  c o r r e l a t i o n s  again appeared 

between b r e a t h  and daytime personal  a i r ,  overnight  and daytime personal  

a i r ,  and overn ight  pe r sona l  and outdoor air .  Also,  t h e r e  was s t i l l  very 

l i t t l e  c o r r e l a t i o n  between water and the  o t h e r  media. 

F igures  73 through 84 show p l o t s  of b rea th  ve r sus  daytime persorral 

a i r ,  b r e a t h  ve r sus  daytime outdoor a i r  and overnight  personal  a i r  versus  

overn ight  outdoor a i r  f o r  s e l e c t e d  cornpounds on t h e  n a t u r a l  logar i thmic  

scale. One w a s  added t o  each number be fo re  the  l o g  was taken. The 

l i n e s  r e p r e s e n t  t h e  median QL va lues  f o r  t he  compound f o r  t he  two media. 

An "0" r e p r e s e n t s  both measurable and an "X" r e p r e s e n t s  one o r . b o t h  not 

measurable,  These plots demonstrate t h e  lack  of s t r o n g  c o r r e l a t i o n  

between the  media f o r  each conpound. 

Tables  350 through 354 g i v e  the  Spearmar, c o r r e l a t i o n s  between 

s e l e c t e d  compounds by media €or  all amounts. The s e l e c t e d  compounds 

were grouped i n t o  aromatics  ( s ty rene ,  ethylbenzene, - o-xylene and m,p- 

xy lene ) ,  ch lo r ina t ed  s o l v e n t s  ( l , l , l - t r i c h l o r o e t h a n e ,  t r i ch lo roe thy lene  

and t e t r ach lo roe thy lene )  and miscel laneous (m,p-dichlorobenzene and 

chloroform).  The s t r o n g e s t  c o r r e l a t i o n s  were a s soc ia t ed  wi th  the  

a romat ics .  I n  f a c t ,  t h e  c o r r e l a t i o c s  between ethylbenzerre, e-xylene and 

m,p-xylene W e r e  always g r e a t e r  t han  . 8 3 .  

- 

- 
Tables  355 through 359 g ive  t h e  Spearman c o r r e l a t i o n s  between 

s e l e c t e d  compounds by media f o r  measurable amounts only.  Again, t h e  

arouiat ics  showed the  s t r o n g e s t  c o r r e l a t i o n s .  
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Table 346.  SPEARMAN CORRELATIONS FOR ALL AXOUNTS BETXEH PZEDIA FOR SELECTED 
COEPOUNDS - NEW JERSEY THIRD SEASON 

__-_ . =:= -- - - -  - -----.-.- - 
Breath and Breath and 

Overnight Personal Air Daytime Personal Air 

Correlation Size Correlation Size 

Chloroform 05 49 -.03 47 
l,l,l-Trichloroethane -.03 49 .32* 47 
Trichloroethylene -.01 49 .35* 47 
Tetrachloroethylene .so* 49 .37* 47 
Styrene .15 49 .19 47 - m,p-Dichlorobenzene .41* 49 .6 I* 47 
Ethy lK enz ene * 00 49 .44* 47 
@-Xylene -.co 49 .45* 47 
G - x y  1 en e 04 49 .48* 47 

Spearman sanii; Spearman SZlGfG 

--------------------____________cc______---------------------------------------- 

Breath and Breath and 
Daytime Outdoor Air -- Overnight Outdoor Air 

Spearman Sample Spearman 
Correlation Size Correlation Size 

- -.- - 
Sanple 

Chloroform -. 11 
l,I,I-Trichloroethane .39 
Trichloroethylene -. 13 
Tetrachloroethylene -. 10 

9 e 60 
9 .24 
9 .43 
9 - .49 

Styrene .03 9 -. 14 8 
- n,p-Dichlorobenzene .51 9 .60 8 
Ethylbenzene -.13 9 .12 8 
o-Xylene -.25 9 - ,04 8 
k-xylene -. 12 9 .07 8 
-----------_--------------------.-.-----------------_.----------------------------- 

Overnfght Personal Air Overnight Personal Air 
and and 

Daytinie Personal Air Overnight Outdoor Air 
Spearnian Sample Spearman Sample 
Correlation Size Correlaticn Size 

Chlorof o m  63" 47 . I8 9 
l,l,l-Trichloroethane 39* 47 .63 9 
Trichloroethylene .56* 47 .7&* 9 
Tetrachloroethylene .53* 47 .22 9 
Styrene .65* 47 .72* 9 - m,p-Dichlorobenzene .50* 47 .32 9 
Ethylbenzene .59-'i 47 .76* 9 
- o-Xylene .57* 47 .68* 9 
- n..p- Xylene .63* 47 -89" 9 
--------------_-.___------------_.-_------------------... ._C------------------------ 

cont hued 
080338 

605 



Table 346 continued 
-- - - ---" - - - - -  --- - - - 

Overnight Krsonal Air 

Dszytime Outdoor Air 

Daytime Personal Air 

Overnight Outdoor Air 
Spearman Sample Spearman S amp le 
correlation Size Correlation Size 

and and 
- --- ---- 

Chlorof o m  
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
0-Xy lene 
';;;,P-xy lene 

- . 31  
-.07 

.13 
m 0 2  
.42 
.42 . c5 
.26 
.37 

- .32 
.51 
.3G 
.83* 
.40 
. 4 2  
.42 
e 33 
.61 

Caytime Personal Air Overnight Cutdoor Air 
and and 

Daytime Outdoor Air - -- --- Daytime Outdoor Air --- 
Spearman Semp le Spearman Sanple 
Correlation Size Correlation Size 

Chlorof o m  -. 19 8 0 10 8 
l,l,l-Trichloroethane -.71* 8 0 10 8 
Trichloroethylene , -.05 8 a 34 8 
Tetrachloroethylene .50 8 .h7 8 
Styrene . 33  8 - 95* 8 
m,p-Dichlorobenzene .57 8 0 EO* 8 
Ethylbenzene -. 17 8 .4G 8 
0-Xy lene .21 8 * 60 8 
$-Xylene .23 8 t 49  8 

-- --  - =-= = = -T=:- ---=t t = f t  - - - - -_  
* Significantly different from zero at .05 level .  
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Table 3 4 7 .  SPEARMAN CORRELATIONS BE"'2EEN WATER ANG OTHER MEJJIA FOR ALL AMOUNTS 
F@R SELECTED COMPOUNDS - NEW JERSEY THIRD SEASON 

--- - - - ----- - - -5 

Overnight 
Personal Air and -- Water 

Spearman Sample S pe annan Sample 
Correla tion Size Correlation Size 

Breath and Wcter- ---- 

Vinylidene Chloride .oo 49 
C hloro f o m! .18 49 
l,l,l-Trichloroethane -. 10 49 
Trichloroethylene * 20 49 
Fr orno dichl. o rome t h ane -. 16 49 
Dibroniochloromethane .13 49 
Tetrachloroethylene 16 49 
--------------------______________c___c_--------------- 

Day t h e  
Personal Air and Water 
Spearman Sample 

D 3 5* 49 
49 
49 

* 10 
-.oo 
-.02 49 
-.04 49 
-,11 49 
- *  14 49 

Overnight 
Outdoor Air and Water 
Spearman S amp le 

Correlation Size Correlation Size 

Vinylidene ChI. or id e 
Chlorof o m  
l,l,l-Trichloroethane 
Trichloroethylene 
Bromodichloromethane 
Dibrcmochloromethane 
Tetrachloroethylene 

.31* 47 - 1 5  

.11 47 e 06 
-.oo 47 .t9 
.19 47 * oc 
D 03 47 - 4 3  

-. 17 47 . 65  
-. 16 47 -.49 

Vinylidene Chloride 
Chl orof orm 
l,l,l-Trichloroethane , 
Tr i ch l o r  oe thy lene 
Bromodichloromethane 
D iP romo chlor ome t h ane 
Tetrachloroethylene 

Caytime 
Outdoor Air and Water 
Spearman Sanple 
Correlation Size 

.23 
-02  

-.11 
.41 
.49 
.18 

- . 33  

* Significantly different from zero at .05 level. 

800240 
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Tah1.e 348. S P E A W ?  CORRELATIONS FOR MEASURABLE ANOUESTS FOR BREATH, 
PERSONAL AIRS, AK3 O G T ~ O O R  AIRS - NEW JERSEY W-IRD SEASON 

--== L= == = ---I --- -I - - - -- -- - -- 
Breath and Breath and 

Overnight Personal Air Davtime Personal Air 
Y 

Spearman Sample Sg earman Sample 
Correlation Size Correlation Size 

Chlorof om -.11 ' 15 * 28 12 ' 

l,l,l-Tricbloroethane 20 26 * 46* 26 
Trichloroethylene .41 11 .28 14 
Tetrachloroethylene .51* 46 .40* 45 
S tgrene .38 26 .13 27 - m , p-Dichlorobenzene 49" 42 .Ol* 40 
Ethylbenzene .oo 49 .44* 47 
- o -Xy lece -.GO 49 .45* 47 
- m,p-Xylene . c4 49 .48* 47 
--------------------_____________c___c__-------------------------~------------ 

Breath and Breath and. 
Overnight Outdoor Air 
Spearman Samp 1.e Spearman Sample 
Correlation Size Correlation Size 

Daytime Outdoor Air 

ChPorof o m  
I, 1,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
- m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy lene 
&-Xylene 

.82 

18 
e 21 
.61 -. 13 

- .25  -. 12 

-.49 

.60 

.12 
-.04 
.07 

'hernight Personal Air 

DaytiEe Personal  Air 

Overnight PersGnal Air 
and and 

Overnight Outdocr Air 
Spearman S anple Spearman Sample 
Corr ela t ion _. Size Correlation Size 

- - - - -  -- 

Chlorof o m  .61* 42 2 
l,l,l-Trichloroerhane .34* 4 3  -. 14 6 
Trichloroethylene 49* 29 2 
Tetrachloroethylene .51* 4 2  40 5 
Styrene .65* 40 -.16 5 
m,p-Dichlorobenzene .42* 40 .82* 7 
E thylbenzene 5g:'i 47 78* 9 
- o-Xylene .5:* 47 0 68* 9 - E,p-Xylene .63* 47 .89* 9 
-----------------.-.--C---L---------*---_------------------__-̂ ------------------- 
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Table 348 continued 
---- - - - -.- ---e= = I 5  --- e---- ------- - - --- -- -.- --- 

Overnight Personal Air Daytime Personal Air 
and and 

Daytime Outdoor A i r  Overnight Outdoor -- Air 
Spearman Sample Spearman Sarrple 

Chloro f o m  
I,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Styrene - m,p-Dichlorobenzene 
Ethylbenzene 
- @-Xylene - n,p-Xylene 
----------------^------------ 

Correlation Size cbrrelation 

2 .  
2 -.03 
1 - .55 6 .75 

-.95 4 -.08 
1 .OO* 4 .37 
.05 8 .42 
.26 8 . 33  
.37 8 .61 

Size 

2 
6 
2 
7 
7 
6 
9 
9 
9 - . -. 

Daytime Personal Air Overnight Outdoor Air 
and and 

Daytime Outdoor Air 
Spearman Samp 3e 

Daytime Outdoor Air 
Spearman Sample 

Correlation Size Cor re la t i o n  Size 

ChPorof orm 3 
I,I,l-Trichloroethane 3 
Trichloroethylene 1 
Tetrachloroethylene .61 7 
S t yrene -.20 5 - m,p-Dichlorobenzene .40 4 
Ethylbenzene -. 17 8 
o -X y 1 e ne 21 8 
&-Xylene e 23 8 

1 
1 
0 

7 0  6 
-93" 7 

1 .co* 5 
.40 8 
.60 8 
.49 8 

- - -  -I--.- - - - -- - -  ----i -.- - - = - - - - - -  
* Significantly differerzt from zero at .05 level. 
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Table 349.  S P E A R ”  CORRELATIONS BETWEEN WATER AND OTHER E D X A  FOR I4EP-SURAEL.E 
AMOUNTS FOR SELECTED COMPOUNDS - NE% JERSEY THIRD SEASOK 

- - - -  
----A - - -  - -- --- --.- - - -. -.- -- - 

O&>k%ght - = 
Personal Air and Wster 

Spearman S amp le Spearman Salrple 
Correlation Size Correlation Size 

Vinylidene Chloride .sa* 16 1 
Chlorof o m  .L5 15 -.05 46 
l,l,l-Trichloroethane . 09  15 - . C 5  30 
Trichloroethylene -.47 12 -.47* 19 
Bromodichloromethane 1 -.25 7 

Breath and Water -- - - - -- 

Dibromochloromethane 
Tetrachloroethylene -07 

0 
28 -.14 

0 
27 

Oayt iine Overnight 
Personal Air and Water Outdoor A i r  and Water 
Spearman Sarcple Spearman Sample 

Vinylidene Chloride 
Chlorof o m  
l,l,l-Trichloroeth~ne 
Trichloroethylene 

c brr el a t ion Size Correlation Size 
3 1 

e 18 4 4  

14 22 
-,OO 27 .40 

Eromodichloromethane 2 
Dibromochloromethane 0 
Tetrachloroethylene -.31 26 

2 
4 
1 
0 
0 
3 

Daytime 
Outdoor Ai; and Water 
Spearman Smple 
Correlation Size 

Vinylidene Chloride. 1 
ChLorof o m  3 
l,l,l-Trichloroethane 1 
Trichloroethylene 2 
Brornodichloromethane 0 
Dibromochloromethane 0 
Tetrachloroethylene e 40 4 

--- I--- --.=2==.- - -_ - - - -== -  --- - - 
* Significantly different from zero at -05 level. 
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DEVILS LAKE, NORTH DAKOTA 

Twenty-four respondents  from Devils Lake, North Dakota were survey- 

ed during October of 1982. Samples were co l l ec t ed  f o r  b rea th ,  water,  

overnight personal  air and daytime pe r sona l  a i r ,  Fixed s i t e  outdoor a i r  
samples were c o l l e c t e d  f o r  only f i v e  respondents and t h i s  number was t oo  

small t o  analyze (see Appendix BB for a c t u a l  da ta ) .  

l e c t e d  and chemically analyzed f o r  22 d i f f e r e n t  v o l a t i l e  conpounds. 

Samples were col- 

A desc r ip t ion  of t h e  twenty-four respondents is given by the 

r e s u l t s  of t he  Household Quest ionnaire  (see Table 360). S l i g h t l y  more 

than h a l f  (14) were male. The age range was from 8 eo 76 years .  Half 
were employed. A t h i r d  were c u r r e n t  smokers while  one person was a 

former smoker. 

The r e s u l t s  of t h e  24-hour a c t i v i t y  screener  are given i n  Table 

361. More people were exposed t o  tobacco (9) smoke ( 1 4 ) ,  o r  cleaning 

s o l u t i o n s  (7) during t h e  s tudy  pe r iod  than any o t h e r  subs tances  covered 

by t he  screener .  

Creat ing the  Computer Analysis  F i l e  

Before s ta t i s t ica l  a n a l y s i s  could be undertaken, s e v e r a l  manipula- 

t i o n s  were necessary t o  process  t h e  da t a  c o l l e c t e d  and c r e a t e  computer 

a n a l y s i s  f i l e s .  

two d i f f e r e n t  t i m e  per iods .  These two samples were averaged. Also 

because of t he  d i f f i c u l t y  of maintaining s u f f i c i e n t  GC reSolUtiOR for 

each p a i r  of chemicals,  t h e  q u a n t i t a t i v e  va lues  of - m-dichlorobenzene and 

- p-dichlorobenzene, as w e l l  as - m-xylene and p-xylene were added t o  give 

one t o t a l  va lue  f o r  m,p-dichlorobenzene and one v a l u e  f o r  E-L-xylene. 

Thus a l l  samples are more r e a d i l y  comparable on t h e  20 v o l a t i l e  corn- 

pounds. 

t o  1/2  LCID and va lues  a t  trace were set equal  t o  5 / 8  QL ( q u a n t i f i a b l e  

limit) where 518 was the midpoiat  between t h e  LOD and the  QLL, 
t h e r e  w a s  no LOD category.  F i n a l l y  f i v e  d u p l i c a t e  overnight  personal  

a i r  and f i v e  d u p l i c a t e  pe r sona l  a i r  samples were analyzed and samples 

were averaged. 

def ined  as t he  maximum of t h e  i n d i v i d u a l  q u a n t i f i a b l e  l i m i t s  f o r  each 

sample. 

Water samples for each respondent had been co l lec ted  a t  

N e x t ,  va lues  below the  level of de t ec t ion  (LOD) were set equal  

For water 

The rnax QL f o r  a p a r t i c u l a r  media and compound was then 

The ca l cu la t ed  sampling (see Sect ion 4 )  weights were ad jus t ed  to 

compensate f o r  missing da ta .  This adjustment was done by compound by 

000366 
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Table 360. HOUSEHOLD QUESTIONNAIRE - DEVILS LAKE 

(2.1 SEX Male $0 
1 4  
24 
- Female 

4.2 , RACE H isp an i e 
American Indian/ 

Alaskan Nat fve 
Black - Not Hispanic 
A s i a n D a c i f i c  Islander 
k ' h i t e  - Sot Hispanic 
Other 

4 . 3  AGE 7 - 17 5 
18 - 29 11 
30 - 38 5 
40 - 49 0 
50 - 59 0 
60 - 69 1 

0 

2 
0 
0 
21 

1 
24 
- 

70 - 79 2 
24 
_. 

4 . 4  Employed 12 
Unemployed - 1 2  

24 

Q. 8 Length of Time With Present Employer 
Less Than 1 Year 6 

1 - 5 Years 5 
1 6 - 10 Years 

12 
- 

Q.9  Percent  of T h e  Employment P u t s  You I n  Close Contact With 
Smokers. 

0 - 9  z 
IO - 19 5 
20 - 2 9  1 
30 - 39 0 
40 - 49 0 
50 - 59 1 
60  - 69 0 
70 - 79 0 
80 - 89 1 

3 
12 
7 

90 - 99 
cont inued  
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Table 36G (continued) 

q.1c Does Your Occupation Usually Take You Away From Hoce? 
Yes 12 

0 KO 
12 
- 

Q. 12 S t a t u s  I f  Not P r e s e n t l y  Employed. 
Housewife 2 
Student  7 
Uneqloyed  2 
Re t i r ed  1 

1 Diszib led 
13 
- 

Q. 14 P r e s e n t l y  Employed A t  Usual Occupation. 
Yes 10 

1 No 
11 
- 

Q. 15 How Long Employed At Usual Occupation. 
Less Than 1 Year 3 

1 - 5 '  4 
6 - 10 2 

1 
10 
- 11 - 15 

9.16 Do You Work I n  O r  A t  Any O f  The Following Occupations O r  
Establ ishments? 

P a i n t i n g  3 
Pry Cleaning 0 
Chemical P l a n t  0 
Petroleum P l a n t  0 
Serv ice  Station/Garage/Engine Repair  3 
F u r n i t u r e  Repair  o r  Ref in ish ing  1 
P l a s t i c s  Vacufacture or Formulation 0 
Textile Mill 0 
Wocd Process ing  P l a n t  0 
P r i n t i n g  0 
S c i e n t i f i c  Laboratory 1 
Dye P l a n t  0 
Hospital 3 
Pfe tal Products  0 
Ba t t e ry  o r  E l e c t r i c a l  Corcpenents Manufacture 0 
R e f r i g e r a t o r l A i r  Cond. Repair o r  Manufacture 1 
Tr;xi/Bus/Truck Dr iver  0 
Pest Contro l  0 
Drug Manufacturing o r  Formulating 0 
Photo Developicg 0 
Lar,dscaping/Gardening 4 

continued 
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Table 360 ( con t imed)  

Q.17 

Q. 18 

Q. 20 

Does Anyone Else I n  Your Household Work A t  O r  I n  Any 
Following Occupations Os Establishments? 

Pa in t ing  
Dry Cleaning 
Chemical P l an t  
Petroleum P lan t  
Serv ice  StationjGaragefEngine Repair 
Fu rn i tu re  Repair o r  Refinishing 
P l a s t i c s  Manufacture o r  Formulaticn 
T e x t i l e  M i l l  
Wood Processing P lan t  
P r i n t i n g  
S c i e n t i f i c  Laboratory 
Dye P lan t  
Hosp i t a l  
Metal Products  
Ba t t e ry  o r  E l e c t r i c a l  Compcjnents Manufacture 
Ref r ige ra to r lAi r  Cond. Repair o r  Manufacture 
Taxi/Bus/Truck Driver  
Pes t  Control  
Drug Marufacturing o r  Formulating 
Photo Developing 
Landscaping/Gardening 

Average Number Of Hours h'ormally Spent Away From Home. 

Of The 

0 
1 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

W e  e kd ay 

Weekend 

0 - 3  
4 - 7  
8 - 11 

12 - 15 

0 - 3  
4 - 7  
8 - 11 

12 - 15 
16 - 19 
20 - 24 

6 
2 

11 
5 

24 

6 
10 
4 
1 
0 
3 

24 

7 

- 

Do You Wow O r  Have You Ever Smoked C iga re t t e s?  
Yes 9 

15 h'0 
24 
- 

636 
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Table 360 (continued) 

4.21 

4 - 2 2  

4.23 

4.24 

Q.25 

Age When F i r s t  S t a r t e d  Smoking. 
10 - 14 4 
15 - 19 4 

1 20 - 24 
9 
- 

I f  You No Longer Smoke, How Old Were You Whec You Last Gave 
Up Smoking? 

15 - 19 1 

How Farry Cigarettes Smoked P e r  Day? 
1 - 4  2 
5 - 14 2 

15 - 24 1 
25 - 34 1 

2 35 - 49 
8 
- 

Use Other Forms of Tobacco. 
Cigars 3 

P i p e  1 

Snuff 0 
Chewing Tobacco 1 

Does Anyone Else In Your Household Smoke? 
Yes 9 

15 No 
24 
- 

con t h u e d  
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Table 360 (cont inued)  

Number of Smokers. 
1 5 
2 3 

Cigar e t  t es 9 
Cigars  1 
Pipe  0 

4 . 2 6  Pump Own Gas. 
Yes 11 

13 
24 
- NO 

Q. 27 Eo Your Own D r y  Cleaning 
Yes 1 

23 
24 
- No 

4.28  Do You Pursue Any Of The Following Hobbies? 
_/ Furni ture  F.ef i n h h i n g  2 

Pa in t ing  5 

Gardening 2 
Scale  Models 1 

4.29 Does Anyone E l s e  In Your Household Pursue AT!? O f  The Following 
Hobbies? 

Pa in t ing  2 
Furn i ture  Ref in i sh ing  0 
Scale  Models 0 
Gardening 7 

9 . 3 0  Do You Work With O r  Use I n s e c t i c i d e s ,  Pes t i c ides ,  o r  Herbi- 
c ides ,  As I n  Farming, Gardening, O r  Extern ina t ion?  

Y e s  4 
20 No , 

24 
- 

How Of ten? Rare ly  3 
Occas iona l ly  1 

1 
5 
- Often  

638 
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T a b l e  360 (continued) 

4.31 

How Often Do You Have Your Mouse Treated For  Pests? 
Never 15 
Veekfy 0 
Honthly 1 

a - Yearly 
24 

What Do You Consider Your Current Phys ica l  Condition? 
Excel len t  4 
Good 11 
F a i r  9 

e Poor 
2 4  
- 

4 . 3 2  Current ly  Taking Any P r e s c r i p t i o n  Medicat ioc(s)  On A Regular 
Daily Basis? 

Yes 8 
16 N o  
24 
- 

4 . 3 3  Have You Taken Any Eon-Prescription Medications I n  The P a s t  
48 Hours? 

Yes 7 
17 NO 
24 
I 

4 . 3 4  Are You P r e s e n t l y  Under A Doctor 's  Care? 
Yes 5 

19 NO 
24  
- 

4.35 Are You Presently Suf fe r ing  From Any Respi ra tory  Problems? 
Yes 7 

1 7  
24 
- HO 

4 . 3 6  Which O f  The Following Co td i t i ons  Have You Ever Been Treated 
For? 

Anemia 0 
Liver Disease 0 
Kidney Disease 0 

.. Q. 37 How Would You Rare Your General R e c r e a t i o d E x e r c i s e  Ac t iv i ty  
Pa t t e rn?  

Heavy 5 
Light  16 

3 Sedentary - 
2L 

ccnt h u e d  
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Table 3 6 0  (continued) 

G.38 How Would You Rate Your A c t i v i t y  On The Job? 
Heavy Phys ica l  A c t i v i t y  7 
Light Phys ica l  A c t i v i t y  3 
Sedentary 2 

12 Rot Applicable  - 
24 

Q .  4 3  How Many Years Have You Lived I n  This  Area? 
1 - 10 14  

11 - 20 6 
2 1  - 30  3 
31 - 40 1 

24 
- 

4.44 How Long Have You Lived A t  Your Current Address? 
0 - 9  20 
10 - 19 3 

23 
- 

4 . 4 5  Do You Cool Your Borne With Any O f  The Following Appliances? 
Cen t ra l  A i r  Condi t ioning 0 
Window A i r  Condi t ioning 3 
Evaporative Cooler (s )  0 
Window Far,( s )  8 

C i r c u l a t i n g  Fan( s )  13 
Ce i l ing  Exhaust Fam(s) 15 

4 . 4 6  Do You Have Any O f  The Following Appliances? 
Gas Stove 4 
E l e c t r i c  Oven 22 
Gas Furnace 7 
O i l  Heat 5 
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Table 361. 24-HOUR EXPOSURE AND ACTIVITY SCREENER - DEVILS LAKE 

Frequencies of 24-Hcur Screener  
:. =:= e==.- - - - * -.- -- -5 I= -- -____- -- - - -.--- 

1. 

2.  

3 .  

4.  

5. 

6. 

8. 

9. 

Pave you pumped your own gas  i n  t h e  past 24 hours? Yes 
NO 

Have you been t o  a dry c leaning  e s t a b l k h m e n t  i n  
t h e  p a s t  24 hours? No 

Yes 

Have you done your own dry c leaning  i n  the p a s t  
24 hours? No 

Yes 

Have you used tobacco i n  any form i n  t h e  p a s t  24  Yes 
hours? 

Have you remained i n  c l o s e  contac t  wi th  smokers 
f o r  extended per iods?  

Have you used o r  worked wi th  i n s e c t i c i d e s ,  
p e s t i c i d e s ,  or herb ic ides  i n  any way i nc lud ing  
farming, gardening,  and ex termina t ion  i n  t h e  
p a s t  24 hours? 

Have you been swiming  

Have you worked a t  any 
occupat ions  o r  been i n  
fo l lowing  bus inesses?  

P a i n t i n g  
Dry Cleaning 
Chemical P l a n t  
Petroleum P lan t  

i n  t h e  p a s t  24 hours? 

of t h e  fol lowing 
any of t h e  

Serv ice  Station/Garage/Engine Repair 
F u r n i t u r e  Ref in ish ing  or Repair 
P las t ics  Manufacture o r  Formulation 
T e x t i l e  Hill 
Wood Processing P lan t  
P r i n t i n g  
S c i e n t i f i c  Laboratory 
Dye P l a n t  
Hosp i t a l  
Hetal Work/Smelters 

P a s t  
Week 

3 
1 
0 
0 

12 
1 
0 
0 
0 
0 
1 
0 
3 
0 

- z 

13 
4 
0 
0 

50 
4 
0 
0 
0 
0 
4 
0 

0 

L 

'1 
A.3 

NO 

Yes 
No 

Yes 
NO 

Yes 
NO 

Past 

0 
24 
24 

1' 
23 
24 

0 
24 
24 

9 
15 
24 

14 
10 
24 

0 
24 
24 

L 

- 

- 

- 

- 

- 

0 
24 
24 
- 

24 
x - Hours 

2 8 
1 4 
0 0 
0 0 
4 7 13 
1 4 
0 0 
0 0 
0 0 
0 0 
1 4 
0 0 
2 8 
1 , 4  

con t  h u e d  
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Table 361 (continued) 

10, Have you been exposed to any of the Past Past 24 
following? 

S o lven t s 
% - Week % Hours s. 21 3 13 

Odorous Chemicals 7 29 4 17 
Toxic or Hazardous Chemicals 2 8 2 8 
Bigh Dust or Particulate Levels 4 17 3 1 3  
AutojTruck Exhausts 1 4 1 4 
Cleaning Solutions 15 63 7 29 
Degreasing Compounds 1 4 1 4 
Other 5 21 1 4 

Tzble 362. WEIGHTED PERCENTAGES WITH MEASURABLE CONCENTRATIOKS FOR 
20 VOLATXLES FOR DEVILS LAKE BY MEDIA 

, -e===- - ---I= = I --- - -- 
Overnight Daytime 
Fersonal Personal 

Breath Water Air Air 
SAMPLE SIZE 23 24 23 24 

- Compounds 
Vinylidene Chloride 2/  
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromo f o m  
Dibromcchloropropane 
Styrene 
m,p-Dichlorobenzene - o-Dichlorobenzece 
Et hy lb enzene 
0-X y 1 ene 
&-Xylene 

- 52.1 
65.3 

84.7 
96.6 
10.9 
51.8 

5.47 

0 .oo 
O.GO 

- I/ 
95.3 
44.0 
0 .oo 
0 .oo 

59 .o 
59.3 

80.0 
65.8 
80.0 

7 .39  

0.00 

2.29 

O.@C 
0 -00 
5 .29  

100 s 

42.3 

73,l 
18.5 
29.7 
0.00 
2.29 
7.58 

C.00 
. 2.29 

----- 

17.9 
22.0 
1 7 . 3  
90.6 

14  .O 
39.2 
14.0 

----- 

0.00 ----- 
73.0 
14.0 
0.00 
0.00 

89.30 
C .OG 
60.1 
90.6 
96.6 

---e 

8.59 

8.59 
24.1 

79.7 ----- 
7.58 

0.00 
0 .oo 

32.7 

----- 
74.1 

7.15 
0.00 
0.00 ----- 

56.2  
10.6 
66.5 
e5 .c 
90.8 

---- 5 z 5 z f = -- - - -I -- - -- ----- - -  -- -- -_- - - - 
1/ 
- 2 /  

Indicates not measurable - all. values are missing. 
Vinylidene chloride has low breakthrcugh volune. 

- 
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NOTES TO THE TABLES 362 TO 374 

1 .  T o l u p e ,  benzene, and styrene were not measured in overnight or 
daytime personal a i r ,  Toluene a lso  was not measured i n  breath. 
Dibrmochloropropane, o-dichlorobenzene, and - o-xylene were not 
measured i n  water. 

2.  F i e i d  samples and duplicate measurements were averaged before 
percentages were computed. 

3 .  Percentages i n  the tables  are population estimates (irer, they are 
weighted s t a t i s t i c s ) .  

4 .  Measurable is defined as above the quantifiable l i m i t .  A l l  
concentration data are considered s fgn i f i cant  to two f igures .  

5 .  Devils Lake d a t a  w a s  collected i n  October 1982. 
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media. The adjustment factors were calculated by obtaining the total 
weight for all observations, then dividing by the total weight for all 
observations where concectration information was obtained and not 
missing. The original weight of the observation was then multiplied by 
the adjustment factor. 

Adjusted Weight = 

Weighted Percent Heasurable 

original weight x total weight 
total weight less those with missing data 

Table 362 shows the weighted percentages of individuals 
concentrations measurable (Z above quantifiable limit) for all 

with 
twenty 

compounds analyzed by media. Some caution should be observed in inter- 
preting the data since the information vas based on only 24 observa- 
t ions. 

Tables 363 through 366 summarize the results given in Table 362 by 
listing the compounds by media according to the frequency of percent 
measurable. 

Generally for these twenty volatiles, breath, overnight personal 

air acd daytime personal air showed similar patterns in percentages 
measurable. Water had its own distinct pattern. There were six com- 
pounds common to both airs and the breath samples in the greater than 
5G% category. They were l,l,l-trichloroethane, tetrachloroethylene, 
m,p-dichlorobenzene, ethylbenzene, o-xylene, and m,p-xylene. Breath 
a l s o  had chloroform, benzene, trichloroethylene and styrene in the high 
percent measurable category. The high category for water contained 
chloroform and bromodichloromethane. 
was common to all four media in the never present category. In addi- 
tion, in this same category, breath, overnight personal air, and daytime 
personal air all had three other compounds, and water had six. 
Weighted Summary Statistics 

- - 

One compound, dibromcchloropropane 

-- 
Tables 367 through 370 give the weighted summary statistics for 

those volatile compounds whose weighted percentzges with measurable 
concentrations were greater than twenty percent. These tables are 
organized by media. 

Table 367 contains the statistics for conipounds for breath for 
Devils Lake. Eenzene, tetrachloroethylene, l,l,l-trichloroethane, and 
--xylene showed relatively large means, ranges, and geometri-c means. 
Table 368 has the statistics fcr water, Only five of the twenty com- 
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T a b l e  363 .  TARGET VOLATILES BY PERCENT MEASURABLE FOR DEVILS LAKE 
FOR BREATH 

V6jquitous Compounds ---- 
Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Trichloroethylene 
Tetrachloroethylene 
Stylene - m,p-Dichlorobenzene 
E thylbenzene - o-Xylene 
m,p-Xylene - 

Often Present 
Chlorobenzene 

Occasionally Present -- - 
1,2-Cichloroethane 
Carbon Tetrachloride 
- o-Dichlorobenzene 

Never Present 
Bromodichloromethsne 
Dib romo c hl orome t ha ne 
Bromof o m  
Dibromochloropropare 

X Mezsurable 
65 
85 
97 
52 
95 
59 
59 

66 
80 

a0 

4 4  

5 
11 

7 

0 
0 
0 
0 
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Table 3 6 4 .  TARGET VQLBTILES BY PERCEET VEASURABLE FOR DEVILS LAKE 
FOE. OVEP-NIGHT PERSOKAL AIR 

I% iqu i t ous Compounds 
1,1, l-Trichlorggthane 
Tetrachloroethylene 
m,p-Dichlorobenzene 
E thylbenzene 
o-Xy lene 
&-Xylene 

Often Presem 
Chtorof o m  
Trichloroethylene 

- 

Occasionalleresent .- 
1,Z-Dichloroethane 
Carbon Tetrachloride 
Bromodfchloromethane 
Chlorobenzene 

Never Present 
Dibromochloromethane 
Bromof o m  
D ib r orno c hl o rop r o p an e - o-Dichlorobenzene 

% Measurable 
91 
73 
89 
60 
91 
97 

22 
39 

17 
14 
14 
13 

0 
0 
0 
0 
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Table 365. TARGET VOLATILES BY PERCEMT blEP.SUPABLE FOR DEVILS LAKE 
FOR DAYTIME PERSOEAL AIR 

Ubiquitous Compounds 
1 1 l-Trichlor6%hane 
Tetrachloroethylene 
.=-Dichlorobenzene 
E thylbenzene 
o-Xylene 
;;;,P-xy 1 ene 

Often Present 
Chloroform 
Trichloroethylene 

Occasionally Present 
1,2-Dichlor<ethane 
Carbon Tetrachloride 
Chlorobenzene - o-Dichlorobenzece 

Never Present 
Dibromochloromethane 
Bromodichloromethane 
Eromof o m  
Dibromochloroprop a m  

% Measurable 

74 
56 
66 
85 
91 

24 
33 

9 
8 



Table 3 6 6 .  TARGET VOLATILES BY PERCENT FEP-SURABLE FOR DEVILS LAKE 
FOP, WATER 

Ubiquitous Conpcunds - -_ -  
Chloroform 
Bromodichloromethane 

Often Present 
l,l,l-Trichloroethane 
To 1 u ene 

Occasicnally Present 
1,2-Dichloroethane 
Trichloroethylene 
Dibrcmochloromethane 
Chlorobenzene 
Er omo f o rm - m,p-Dichlorobenzene 

Never Present 
Vinylidene Chloride 
Eenzene 
Carbon Tetrachloride 
Tetrachloroethylene 
Styrene 
Et hylbenz ene 
=-Xylene 

X Measurable 
100 
73 

42 
30 

2 
5 
1.8 

2 
8 
2 
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pounds sampled had weighted percentages greater than twenty percent for 
water. Of these five, chloroform and toluene had the largest mean, 
median, range, and geometric mean by far. By comparison with the rest, 
bromodichloromethane had fairly high statistics. 

Table 369 shows the weighted summary statistics €or overnight 
personal air. The four highest means, ranges, and geometric means were 
l,l,l-trichloroethane, tetrachloroethylene, m,p-dichlorobenzene, and 
--xylene. 
geometric means, and medians, Daytime personal air weighted summary 

.statistics are given in Table 370. 
roethylene, 2-xylene and =-xylene had the largest values for mean, 
standard error, median, geometric mean, and range. g,E-dichlorobenzene 
had a fairly large median and geometric mean. 

Trichloroethylene and - o-xylene also had fairly large means, 

1,l ,I-triihloromethane, tetrachlo- 

In general the means were much larger than the medians. This again 

shows the skewness of these distributions. Also, the 75th percentile 
quite often was much less than the MAX value. 

Table 371 compares the magnitude of the compound concentrations to 
the Eedian quantifiable limit by media and compound. A compound was 
reported as  high if the % measurable was greater than 50. 

compound levels were low in comparison to the median QL. For air and 
breath volatiles, the compounds with relatively high levels were l,l,l- 

trichloroethane, tetrachloroethylene, - m,p-dichlorobenzene, ethylbenzene, 
- o-xylene, and - m,p-xylene. 
chloroform, benzene, trichloroethylene, styrene, and ethylbenzene. 
Water had high levels for bromodichloromethane only. 
Correlations Between Media 

Overall, most 

Breath also had relatively high levels for 

--- 
Table 372 gives the Spearman correlations among the three media for 

the compounds (toluene w2s missing for these three media). Again, care 
should be taken in interpreting these statistics due to small sample 
size. 
concentrattorts below the QL. Significant correlations between breath 
and overnight personal air were found for l,l,l-trichloroethane, tetra- 
chloroethylene, chlorobenzene, m,p-dichlorobenzene, ethylbenzene, and 

--xylene. 
tetrachloroethylene, and - m,p-dichlorobenzene were significant. l,l,l- 
trichloroethane, trichloroethylene, dibromochloromethane, tetrachloro- 

Also remember that many of the compounds had a majority of their 

For breath and daytime personal air, l,l,l-trichloroethane, 
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Table 371. S W ! Y  OF THE M A G N I T W E  OF COYfOUND LEVELS COKPARED TO 
THE E D I A S  QUANTIFIABLE LIMIT BY COMI'OUtil) AND 

MEDIA FOR DEVILS LAKE 
--- -- - = ===. = z = r e==-- - --- d 

Overnight Daytime 
Personal Personal 

- Compounds Breath Water Air Air 
I__ 

Vinylidene Chloride - 21 
Chlorof o m  
I ,2-Dichloroethane 
l,l,l-Trichloroethane 
B ecz ene 
Carbon Tetrachloride 
Trichloroethylene 
BromodichloroEethane 
Dibromochloromethane 
Toluene 
Te t rach I oroe thy le ne 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene 
m,p-Dichlorobenzene - o-Dichlorobenzene 
Ethylb enzene 
o-Xylene 
=-Xylene 
- 

--e low 
high high 
low low 
high low 
high low 
low low 
high low 
1 ow high 
low low --- I/ low 
high- low 
high low 

hi gh low 
high low 

high 1 ow 
high --- 
high low 

l o w  low 
low --- 

low e-- 

e-- 

low 
low 
high 

1 ow 
low 
1 ow 
I ow 

high 
low 
l o w  
low 

high 
1 ow 
high 
high 
high 

--- 

--- 

--- 
low 
low 
high 

low 
low 
low 
low 

high 
low 
low 
low 

high 
low 
high 
high 
high 

--- 

-- 

--- 

1/ 
2 /  

* 100 percent measurable. 

Indicates compound was missing for this media. 
Vinylidene chloride is not reported for air and breath due to 
low breakthrough volume. 

- 
- 
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e thylene ,  bromoform, dibromochloropropane, m,- dichlorobenzene, and 

=-xylene were found t o  be  s i g n i f i c a n t  f o r  overnight  and daytime 

pe r sona l  a i r .  

Tables 372 through 374 shows t h e  Spearman c o r r e l a t i o n s  f o r  water 

and t h e  o the r  t h r e e  media. There were no s i g n i f i c a n t  c o r r e l a t i o n s  

between water  and any of t h e  o t h e r  media. 

I n  gene ra l  a s i g n i f i c a n t  d i f f e r e n c e  w a s  found when both media have 

percent  measurable g r e a t e r  than twenty pe rcen t ,  This  is shown i n  Table 

374 f o r  b rea th ,  daytime personal  a i r ,  and overnight  personal  air. This 

was not  t r u e  f o r  water, Only chloroform and l , l , l - t r i c h l o r o e t h a n e  had 

percent  measurable g r e a t e r  than twenty f o r  both water and another  media. 

Figures  85 through 90 show n a t u r a l  logar i thmic  p l o t s  of t e t r a -  

chloroethylene and mtp-dichlorobenzene f o r  b r e a t h  ve r sus  outdoor person- 

al a i r ,  b rea th  ve r sus  daytime personal  a i r ,  and outdoor versus  daytime 

personal  air. These two compounds were s e l e c t e d  because they showed 

h igh  percentages measurable over  a l l  media as w e l l  as having s i g n i f i c a n t  

c o r r e l a t i o n s  between media. 

One w a s  added t o  each number before  t h e  log  was taken s o  each p l o t  

starts a t  0 or g r e a t e r .  The l i n e s  r ep resen t  on each p l o t  t he  max QL 
va lues  f o r  t h e  compounds f o r  t h e  t w o  media p l o t t e d ,  

100% measurable i n  t h e  media, then no max QL l i n e  is shown. An "0" 
i n d i c a t e s  t h a t  both media were measurable and an "X" i n d i c a t e s  t h a t  one 

o r  both media were not  measurable. The Spearman c o r r e l a t i o n s  a r e  a l s o  

shown. Although the loga r i thmic  t ransformat ion  improved the  p l o t s  and 

t h e r e  w a s  some evidence of a t rend  i n  s e v e r a l  of t he  p l o t s ,  i t  is 

evident  t h a t  t h e r e  was seldon; a s t rong  c o r r e l a t i o n  between t h e  var ious 

media. Part of t h i s  l a c k  of c o r r e l a t i o n  was due, as the  p l o t s  i nd ica t e ,  

t o  t h e  number of d a t a  p o i n t s  below o r  near  t h e  max QL. Also, t he  

l i m i t e d  sample s i z e s  made i t  d i f f i c u l t  t o  i n t e r p r e t  t h e  p l o t s  s ince  one 

d a t a  poin t  could have a large e f f e c t  on t h e  c o r r e l a t i o n  (e.g., Figure 

86). 

I f  t h e  compound was 
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Table 372. , SPEARMAN CORRELATZCNS FOR DEVILS L.AKE 

SAMPLE SIZE 

Breath & Breath & and 
Overnight Daytime Daytime 
Personal Personal Persona l 

Air Air Air 

(22) (23) (23) 

Compounds - 

1,2-Dichl.oroethane -.04 .18 - .02 
l,l,l-Trichloroethane 60* 7 1* .73* 

Chlorof o m  -. 14 -.01 .14 

Carbon Tetrachloride -.02 -.23 .32 
Trichloroethylene .18 e 26 .52* 
Bromodichloromethane -. 10 .31 -.06 
Gibromochloromethane - . 04  .34 .45* 

Bromof o m  -,06 -29 -.45* 
Dibromochloropropane -. 15 .36 -. 43* 
m,p-Dichlorobenzene . .45* .63* .54* 

' o-Dichlorobenzene 0 07 .c1 .35 
Et hy lbenz ene -.02 .12 
o-Xy lene -.09 .21 D 33 

Tetrachloroethylene .53* .53* .60* 
Chlorobenzene e 44* I 3 7  .30 

.01 

.60* 

- 
- -.03 .19 

.- -- - -- == -I--====- _----- 
* Significant from zero at .05 level. 
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1 , 

Table 373. SPEAWXN CORRELATIONS FOR DEVILS LAKE 
=.5c=--- L- --.- e= =-I'=---- -- 

Water e. ~a t err %= 
Overnight Daytime 

Cater Pa Personal Personal 
Breath Air Air 

Compounds -- 
Chlcrof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Trichloroethylene 
Bromodichlotomethec~ 
Dibromochloromethane 
Chlorobenzene 
Bromof o m  
m,o-Dichlorobenzene 

. 00 

.28 

.18 
26 

- e o 2  
-.02 
.08 

-.04 
e 4 2  

.25 
* 03 
0 47 
.13 
.12 
.34 
.26 

- .04 -. 16 

.12 

.14 

.20 
-.29 

.43 

.46 

.c5 

.4 1 
-.15 

Table 3 7 4 .  S P E A W '  CORRELATIOgS FOR DEVILS LAKE WHEN BOTH E D I A  
HAVE % XEASURABLE GREATER THAN 20% 

= - --- -- - - - -  -- ----e- 

Overnight 
Breath & Breath & and 
Overnight Daytime Daytime 
Pe rs onal Personal P er s on a 1 

Air Air Air 

- Coapounds 

l,l,l-Trichloroethane 
Tetrachloroethylene 
m,p-Dichlorobenzene 
E thy lb en z ene 
0-X y 1 e Re - m,p-Xylene 
Chloroform 
Trichloroethylene 

- 

.60* 
e 53* 
.45* 

-.02 
-.09 - .03 -. 14 

18 

. 7  I* 

.53* 

.63* 

.1? 

.21 

.19 
-.01 

.26 

.73* 

.60* 

.54* 

.01 

.33 
60* 
.14 
.52* 

* Significant from 0 at .05 level. 



p1 
YIN 
.h( 

1 1  

brZ 

0 

c 

0 

. o  
0 

Q 
0 

656 000389 

L 
4 
- 

I 

b 

H x c 
Y 

C 

. .  
e 
C 

(D 
b. 
0 a. 
Y 

5 
rl 
c 
9) > 



la 

0 
0 

65 7 

10 
3 
.A 

b cl 
I 

01 a 



0 

0 
W1? 
.N 

D B  
L1x 

0 

0 

0 
0 

0 

0 

-- 

-- 

I I I 

e 
I 
I I 

8 

I 

8 
I 

I 
- 8  

I 

I 
I 

8 
I I I 

I 

I 
I 
8 

I 

I 

I 
I I 
I 

I 
I 

I 

I 
I 

I I 
I 

I 

I 
I I 

I 8 
I 

I I 

8 a 
I 

I 
I 

I 

I 
8 

I 8 
1 

I 

8 "  

I 

0 8  

I .  - - -. - - - L- - - - - - 
I 

8 

# 

I I 

m e U 
I 8 

I 
I 

I 

I 

I 

I 

8 

I 
8 

--.-----e ---- 
n 

65 8 

I 

M 

- . - I C -  

n 
0 

. 
I .  1 .  

I C .  
I 

! 
I 
I C' 9) . .  
1 -  c 
! 8J 
e 
I m 
D -4 

4 5. :1 
e . +  b 
I c3 

I 8 . I  

I . b  al .. t 

Y : 

I 4 
1 0 1  

I 
8 I 

0 

I 0 
bl e o  
V 

.. 
8 n I N  

8 U 
I c 

OG 
TI i r  
t 
bl 

- - - I  

t .  I -  

8 

I d 
I O  * .  
I b 
I -  

I a) 

bl 

4 
e @I 

I Q 

2 I U  . .. 
I O  

I 

8 
I O  t .  

- - e  8 C 

0 

64083 si 
A 



L - I -  

--. 

Q 

0 0  

0 

l I 

I 
l 
I I 

I 1 c. 
I 0 .  

I I 
I 

I e 
I I 

* 8 

I -  h 

I i "E 
I e \  
l I I Y )  . 
I 
I : =  . :: 5 
8 I .  
I I I 

1 -  
I 1 
8 I .  
8 8 

1 -  

8 .. 
I I r. 
e 1 4  
I 1 -  
I I t  
I I O  
I e n  
I 1 . c  
@ B Y  

e o  E 
I .. 
I I . )  - 
I I t  
8 1 0  
I e -  

l =  
I 1 -  
I I Y  

I I r. 2 

8 O i :  
8 :T. 
I l h  g 
l 
o I 
I I U  
I e o  
8 e 4  
I 8 8 

I I e o  
e .. eo e n  
i n  
8 I 

0 1  l 

o 
8 I 
8 

I I 
8 I 

I n  .. 
e 6  o r  

8 
i n  8 

8 8 

I I 

1 0  
t .. 1 -  

a I 
I O  M I  I X  

0 1 1  
---..-w-..-----l 

I I 

I I C  
I X  eo 
I I  
8 I I 

I I I 

I 
I i 

I .. 
I 
8 
8 
I 
8 8 

4 1 0  

- . . . . - - - . - . - - . I -  
e .  

m O 

0 

9 

* 0 

659 

Ir, 

> .  
2 
I 

u 
c a 
C 
v 
0 

c 

m 
5 

t, 
c Q 

pb 

a 
m 



h 
0 

B 'r 
M a 
C 
Y 

I; 

CI 
*om 
.hl 

I R  
I J Z  

0 

0 

0 

5 c 

660 

A 



I . 
I I 

I . I I 

I 
I I C  . .  
e .- 
I 
I 1 U 

In0 
6N 

~n 
brX 

h 
m 
E \ 
M 
2t 

C -4 

Y 

I I I 

1 I 1 
1 -  

I 0 .  
I in . 

A 

0 Io 

I I.. 

; 

a 

I .  
I I 

I C  
I 
I I ( 0  

6 
I 
I . 
I I .. 
8 -  
I Y  

I 1 %  
I 1 -  

I 
I I ' I  

I l e  
I .. 
I , h  

O :  

I 
1 

Fl 

E 
0 

& 
0)  
0. 

m 

0 

0 

0 I l 

e > I I 

I 

I 

I 

I 
I & 

U 
6 

I 
t I I 

I I 
I 

i n  
I 
0 
C 

ID c 1 I 
O I  

I 
I I 

l e  
0 .  

91 
P 

I 
I l 

I 
E 

1 -  
I I 

1 I 
I 

I 
I O  . .  a -  

I 
I 

I I 

* l e  
* .  

&I 
c co 
5: 

9) > 
0 

.M 

bl 

000394 
661 



GREENSBORO, NORTH CAROLINA 
Twenty-four respondents  from Greensboro, North Carol ina were 

surveyed during May of 1982, Samples were c o l l e c t e d  f c r  b rea th ,  water ,  

overnight  personal  a i r  and daytime persorral a i r .  Fixed s i t e  outdoor a i r  

samples were c o l l e c t e d  f o r  on ly  s i x  respondents  and t h i s  number w a s  too 

s m a l l  t o  analyze (see Appendix BB f o r  a c t u a l  d a t a ) .  Samples were col-  

l e c t e d  and chemical ly  analyzed f o r  22 d i f f e r e n t  v o l a t i l e  compounds. 

A desc r ip t fon  of t h e  twenty-four respondents  is given  by t h e  

r e s u l t s  of t h e  Household Quest ionnaire  (see Table 375), Almost two 

t h i r d s  (15) were male. The age range was from 7 t o  72 yea r s .  S l i g h t l y  

more than h a l f  (13) w e r e  employed. Nine were c u r r e n t  smokers while  s i x  
w e r e  former smokers. 

The r e s u l t s  of t h e  24-hour a c t i v i t y  sc reene r  are g iven  i n  Table 

376. More people  were exposed t o  tobacco ( l o ) ,  smoke (IO), odorous 

chemicals (7), or c l ean ing  s o l u t i o n s  (7) dur ing  t h e  s tudy per iod  than  

any o ther  subs tances  covered by t h e  screener .  

Creat ing the  Computer - Analysis  F i l e  

Before s ta t i s t ica l  a n a l y s i s  could be undertaken,  several manipula- 

t i o n s  were necessary  t o  process  t h e  d a t a  c o l l e c t e d  and create computer 

a n a l y s i s  f i l e s .  

two d i f f e r e n t  t i m e  pe r iods .  These two samples were averaged. Also 

because o f  t h e  d i f f f c u l t y  cf maintaining s u f f i c i e n t  GC r e s o l u t i o n  f o r  

each p a i r  of chemicals ,  t he  q u a n t i t a t i v e  va lues  of ;-dichlorobenzene and 

2-dichlorobenzene, as w e l l  as m-xylene and 2-xylene were added t o  g ive  

one t o t a l  va lue  f o r  - m,p-dichlorobenzene and one va lue  f o r  - m,p-xylene., 

Thus a l l  samples are more r e a d i l y  comparable on t h e  20 v o l a t i l e  con- 

pounds. Next, v a l u e s  below the  l e v e l  of d e t e c t i o n  (LOD) were set equal  

t o  1 / 2  LOD and v a l u e s  a t  trace were s e t  equal  t o  5/8 QL ( q u a n t i f i a b l e  

l i m i t )  where 5/8 was t h e  midpoint between t h e  LOD and t h e  QL. 

t h e r e  was no LOD ca tegory .  F ina l ly ,  f i v e  d u p l i c a t e  overn ight  personal  

Water samples f o r  each respondent had been c o l l e c t e d  a t  

For water 

a i r  samples and nir.e d u p l i c a t e  daytime personal  a i r  samples w e r e  averag- 

ed. The max QL f o r  a p a r t i c u l a r  rcedia and conpound was t h e n  def ined  as 

t h e  maximum of t h e  i n d i v i d u a l  quan t f f i ab le  l i d t s  f o r  each sample. 

The c a l c u l a t e d  sampling weights ( see  Sec t ion  4 )  were ad jus ted  to 

compensate f o r  mis s ing  da ta .  This  adjustment w a s  dope by compound by 

media. The ad jus tment  f a c t o r s  were ca l cu la t ed  by ob ta in ing  t h e  t o t a l  
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T a b l e  375. HOUSEMOLD QlJESTIONn’AIRE - GREENSBORO 

Q .  J. SEX Male 15 
9 

24 
- Female 

Q . 2  . RACE Hispanic 0 

Asian/Pacffie Islander 0 
White - h7ot Hispanic 11 

Black - Not Hispanic 13 

0 
24 
- Other 

4 . 3  AGE 7 - 19 
18 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69  
70 - 7 9  
80 - 89  

Q-4 Employed 13 
11 
24 

Unemployed __I 

Q. 8 

Q *  9 

0 
24 
- 

Length of Time With Present: Employer 
Less Than 1 Year 4 

1 - 5 Years 3 
6 - 10 Years 2 

11 - 15 Years 1 
16 - 20 Years . 1 
21 - 25 Years 1 
2 6  - 30 Years 0 
31 - 35 Years 0 
36 - 4C Years 0 
41 - 45 Years 1 

13 
- 

Percent of Time  Employment Puts You In Close Contact With 
Smokers. 

0 - 9  4 
10 - 19 1 
20 - 29 0 
30 - 39 0 
40 - 49 1 
50 - 59 1 
60.- 69 1 
70 - 79 0 
80 - 89 0 

4 
12 
- 90 - 99 
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Table 375 (continued) 

Q.10 Does Your Occupation Usually Take You Away From Home? 
Yes I3  

0 No 
13 
- 

Q. 12  Status If Not Presently Employed. 
Housewife 4 "  
Student 5 
Unemployed 0 
Retired 2 

0 Disabled 
11 
- 

Q. 14 Presently Employed A t  Usual Occupation. 
Yes 1 4  

1 
15 
- No 

Q. 15 How Long Employed A t  Usual Occupation. 
Less Than I Year 3 

1 - 5  3 
6 - 10 4 

11 - 15 0 
16 - 20 0 
21 - 25 1 
26 - 30 0 
31 - 35 0 
36 - 40 0 
41 - 45 0 

1 46 - 5C 
12 
- 

continued 

664 006397 

A 



Table 375 (continued) 

Q.16 Do You Work In Or A t  Any Of The Following Occupations Or 
Establishments? 

P aict ing 0 
Dry Cleaning 0 
Chemical Plant 0 
Petroleum Plant 0 
Service Station/Garage/Engine Repair 0 
Furniture Repair or Refinishing 0 
Plastics Manufacture or Formulation 0 
Textile Mill 2 
Wood Processing Plant 0 
Printing 0 
Scientific Laboratory 0 
Dye Plant 0 
Hospital 0 
Ketal Products 0 
Battery o’r. Electrical Conpcnents Manufacture 0 
RefrigeratorlAir Cond. Repair or Manufacture 0 
Taxi/Bus /Truck Driver 1 

Drug Manufacturing o r  Fcrmulating 0 
Photo Eeveloping 0 
Landscap ing/Gardening 1 

Pest Control 0 

Q. 17 Does Anyone Else In Your Household Work At O r  En Any Of The 
Following Occupations Or Establishments? 

Painting 0 
Dry Cleaning 0 
Chemical Plant 1 
Petroleum Plant 0 
Service Station/Garage/Engine Repair 0 
Furniture Repair or Refinishing 0 
Plastics Manufacture or Formulation 0 
Textile Mill 0 
Wood Processing Plant 0 
P 1: int ing 0 
Scientific Laboratory 0 
Dye Plant 0 
Hospital 2 
Fetal Prcducts 0 
Battery or Electricel Components Menufacture 0 
Refrigerator/Air Corid. Repair or Manufacture 0 
Taxi/Bus/Truck Driver 1 
Pest Control C 
Drug Manufacturing or Formulating G 
Photo Eweloping 0 
Landscaping/Gardening 0 

con t j nucd 
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T a b l e  375 (cont inued)  

C. 18 Averzge Number O f  Hours Normally Spent Away From Home. 
Weekday 0 - 3 6 

4 - 7  4 
8 - 11 10 
12 - 15 2 
16 - 19 0 

0 20 - 24 
22 
- 

Weekend 0 - 3 10 
4 - 7  6 
8 - 11 4 
12 - 15 2 
16 - 19 0 

0 20 - 24 
22 
- 

4.20 Do You Now O r  Iiave You Ever Smoked C i g a r e t t e s ?  
, Yes 15 

9 
24 
- KO 

4.21 A g e  When F i r s t  S t a r t e d  Snoking. 
10 - 14 2 
15 - 19 10 
20 - 24 , 3 

1 25 - 29 
16 
- 

4.22 I f  You No Longer Smoke, How Old Were You When You L a s t  Gave 
Up Smoking? 

20 - 24  1 
25 - 29 2 
30 - 34 0 
35 - 39 0 
40 - 44 2 
45 - 49 0 
50 - 54 0 
55 - 59 0 

1 60 - 64 
6 
- 

4.23 HQW Many C i g a r e t t e s  Smoked P e r  Day? 
1 - 4  3 
5 - 14 2 

4 
16 

15 - 2 4  7 '  
25 - 34 - 

cont inued  
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Table 375 (continued) 

4.24 Use Other Forms of Tobacco. 
Cigars  0 
Snuff 0 
Chewing Tobacco 2 
P ipe  1 
Other 0 

4.25 Does Anyone Else In  Your Household Smoke? 
Yes 1 2  

11 NO 
23 
- 

4.26 

Number of Smokers. 
1 2 
2 1 
3 0 
4 1 

Cigar e t  t e s 
Cigars  2 
Pipe  0 

10 

Pump Own Gas. 
Yes 10 

13 No 
23 
- 

Q .  2 7  Do Your Own Dry Cleacing 
Yes 4 

20 NO 
24 
- 

4 . 2 8  Do You Pursue Any Of The Following Hobbies? 
Furn i tu re  Ref in ish ing  2 
Pa in t ing  3 
Scale  Models 2 
Gardening 10 

4 .29  Does Anyone Else I n  Your Household Pursue Any O f  The Following 
Hobbies? 

P a i n t i n g  4 
Furn i tu re  Ref in ish ing  2 
Scz le  Elodels .+ 1 
Gardening 5 

continued 



Table 375 (continued) 

C.30 

4.31 

Do You Work With O r  Use I n s e c t i c i d e s ,  P e s t i c i d e s ,  o r  Herbi- 
c i d e s ,  As I n  Farming, Gardening, O r  Extermination? 

Yes 4 
19 No 
23 
- 

How Often? Rarely 1 
Occasional ly  3 

0 
t 
- O f  t e n  

How Often Do You Have Your House Treated For P e s t s ?  
Never 2 
Weekly 0 
Monthly 1 

21 
23 
- Yearly 

What Do You Consider Your Current Phys ica l  Condition? 
Excel len t  11 
Gocd 5, 
F a i r  4 

0 Poor 
24 
- 

4.32 Current ly  Taking An;y P r e s c r i p t i o n  Medication(s) On A Regular 
Dai ly  Basis? 

Yes 8 

4.33 Have You Taken Any Non-Prescription Medications I n  The Pdst  
48 Hours? 

Yes 11 
13 No 
24 
- 

Are You P r e s e n t l y  Under A Doctor's Care? 
5 
19 
24 

4.34 
Yes 
N o  - 

Q.35 . Are You P r e s e n t l y  Suffer ing  From Any Respi ra tory  Problems? 
Yes 8 

16 No 
24  
- 
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Tab1.e 375 (continued) 

4.36 

Q. 37 

4.38 

Q. 43  

4.44 

4.45 

Q. 46 

Which O f  The Following Condi.tions Have You Ever Been Treated 
For? 

Anemia 1 
Liver Disease . o  
Kidney Disease 0 

How Would You Rate Your General Recreat ion/Exercise  Ac t iv i ty  
Pa t t e rn?  

Heavy 6 
Light  1 4  

4 Sedentary 
24  
- 

How Would You Rate Your Ac t iv i ty  On The Job? 

Light  Phys ica l  Ac t iv i ty  8 

10 
24 

Heavy Phys ica l  Ac t iv i ty  4 

Sed en t a r y  2 
Not Applicab l e  - 

How Many Years Have You Lived I n  This Area? 
1 - 10 10 

11 - 20 8 
2 1  - 30 4 
31 - 40 0 .  
41 - 50 1 

1 51 - 60 
24 
- 

How Long Have You Lived. A t  Your Current Address? 
0 - 9  12 
LO - 19 3 
20 - 29 5 
30 - 39 1 

2 
- 

Do You Cool Your Home With Any O f  The Following Appliances? 
Cen t ra l  A i r  Conditioning 13 
Window A i r  Conditioning 9 

’ Evaporat ive Cooler(s)  0 
Window Fan ( s) 3 
Cei l ing  Exhaust Fan(s) 2 
C i r c u l a t i n g  F a ~ ( s )  1 

Do You Have Any O f  The Following Appliances? 
Gas Stove 1 
Electric Cven 23 
Gas Furnace 1 2  
O i l  Heat 3 
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Table 376. 24-HGUR- EXPOSURE AND ACTIVITY SCREEMER - GREENSEQRO 

Frequencies  of 24-Hour Screener 
-.-- r -= E-- ‘Z  D- 5. - - - -  

1. 

2. 

3.  

4 .  

5 .  

6. 

8 .  

9 .  

Have you pumped your  own gas i n  the  p a s t  2 4  Rours? 

Have you been t o  a d ry  c fea5ing  establ ishment  i n  
t h e  past  24 hours? 

Have you done your  own dry cleer.ing i n  t h e  pas t  
24 hcurs? 

Have you used tobacco i n  any form i n  the  p a s t  24 
Rours? 

Have you remained i n  c l o s e  contac t  w i th  smokers 
f o r  extended per iods?  

Have you used o r  worked wi th  i n s e c t i c i d e s ,  
p e s t i c i d e s ,  c r  h e r b i c i d e s  i n  any way ine luding  
farming, gardening,  and exterminat ion i n  the  
p a s t  24 hours? 

Have you been swimming i n  t h e  p a s t  24  hours? 

Have you worked a t  any of t h e  fol lowing 
occupat ions o r  been i n  any of t h e  
fol lowing bus inesses?  

Pa in t ing  
nry Cleaning 
Chemical P l a n t  
Petroleum P l a n t  
Serv ice  Station/Garage/Engine Repair  
Fu rn i tu re  Ref in i sh ing  o r  R e p a i r  
P l a s t i c s  Fanufac ture  o r  Formulation 
T e x t i l e  M l l  

. Wood Processing P l a n t  
P r i n t i n g  
S c i e n t i f i c  Laboratory 
Dye P l a n t  
Hosp i t a l  
Metal Work/Smelters 

Pas t  
Week 

4 
1 
0 
0 

12 
1 
0 
2 
0 
1 
0 
2 
2 
1 

- % 

17 
4 
0 
0 

52 
4 
0 
9 
0 
4 
0 
9 
9 
4 

- 

Yes 4 
KO 19 

2 3  

Yes 1 
No 22  

23 

Yes O 
No 23  

23  

Yes 10 
No 13 

23 

Yes 10 
No 12 

22 

Yes 3 
vo 20 

23 

- 

- 

- 

- 

- 

- 

Yes 0 
Mo 23 

23 
- 

P a s t  24 
Hours 

2 
1 
0 
0 
5 
1 
0 
1 
0 
1 
0 
1 
1 
C 

% - 
9 
4 
0 
0 

2 2  
4 
0 
4 
0 
4 
0 
4 
4 
0 

c a n t  inued 
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Table 376 (continued) 

10. Have you been exposed to any of the 
following'? 

Solvents 
Odorous Chemicals 
Toxic or Hazardous Chemicals 
High Dust or Particulate  Leyels 
Auto/Truck Exhausts 4 

Cleaning Solutions 
Degreasing Compounds 
Other 

Past 
Week 

1 
- 
16 
1 
6 
3 

10 
0 
2 

x 
4 

70  
4 

26 
13 
4 3  
0 
9 

I 

Past 24 
.Hours 

1 
7 
1 
4 
2 
7 
0 
L 

L 
4 
30 

4 
17 
9 

30 
0 
4 

- 
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weight f o r  a l l  observa t ions ,  then  d iv id ing  by the  t o t a l  weight f o r  a l l  

cbserva t ions  where concent ra t ion  information was obtained and not 

missing. 

t h e  adjustment f a c t o r .  

The o r i g i n a l  weight of t h e  observa t ion  was then  m u l t i p l i e d  by 

o r i g i n a l  weight x t o t a l  weight 
t o t a l  weight less those  witE-G?ssing d a t a  Adjusted Weight = 

Weighted Percent Measurable 

Table 377 shows the  weighted percentages of i n d i v i d u a l s  wi th  

concent ra t ions  measurable (X above q u a n t i f i a b l e  l i m i t )  f o r  a l l  twenty 

compounds analyzed by m e d i a .  Some cau t ion  should be observed i n  i n t e r -  

p r e t i n g  t h e  d a t a  s i n c e  t h e  informat icn  w a s  based on only 24 observa- 

t i o n s .  

Tables 378 through 381 summarize the  r e s u l t s  given i n  Table 375 by 

l i s t i n g  t h e  compounds by media according t o  t h e  frequency of percent  

measurable. 

Generally f o r  t h e s e  twenty v o l a t i l e s  b r e a t h ,  overnight  personal  a i r  

2nd daytime personal  a i r  showed s imi l a r  p a t t e r n s  i n  percentages  measur- 

ab l e .  Water had i ts  own d i s t i n c t  p a t t e r n .  There were seven compounds 

common t o  both a i r s  and the  b r e a t h  samples  i n  the  g r e a t e r  than  50% cate- 

g o r y .  They a r e  l , l , l - t r i c h l o r o e t h a n e ,  benzene, t e t r ach lo roe thy lene ,  

- m,p-dichlorobenzene, e thylbenzene,  - o-xylene, and m,p-xylene. 

overnight  personal  a i r  a l s o  had chloroform and s ty rene  i n  t h e  high 

percent  measurable category.  The high category f o r  water  contained 

chloroform, bromodichloromethane, dibromochloromethane and t e t r ach lo ro -  

e thylene.  One conpoucd, dibromochloropropane, was common t o  b r e a t h  and 

both a i r s  i n  ' t h e  never  p re sen t '  category.  I n  a d d i t i o n ,  i n  t h i s  same 

category,  b rea th  had two o the r  compounds, overnight  pe r sona l  a i r  had 

f i v e ,  daytime personal  a i r  had f o u r ,  and water had fou r .  

Weighted Summary S t a t i s t i c s  

Breath and 

Tables 382 through 385 g ive  the  weighted sunmary s t a t i s t i c s  for 

t hose  v o l a t i l e  compounds whose weighted percentages wi th  measurable 

concent ra t ions  were g r e a t e r  than twenty pe rcen t .  These t a b l e s  a r e  

organized by media. 

Table 382 con ta ins  t h e  s t a t i s t i c s  f o r  compounds f o r  b r e a t h  f o r  

Greensboro. Benzene, t e t r ach lo roe thy lene ,  - m,p-dichlorobenzene, and 

- m,p-xylene show r e l a t i v e l y  l a r g e  means, ranges ,  and geometr ic  means. 

Ethylbenzene 2150 shows a r e l a t i v e l y  l a r g e  geometr ic  mean. Table 383 

672  
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NOTES TO THE TABLES 377 TO 389 

1. Toluene was not measured in breath, overnight personal air or 
daytime personal air. l,P,b-TrichloroetEane was not measured in 
breath. Benzene, dibromochloropropane, styrene, o-dichlorobenzene, 
ethylbenzene, 2-xylene and --xylene were not meysured in water. 

2. Field samples and duplicate measurements were averaged before 
percentages were computed. 

3 .  Percentages in the tables are population estimates (i.e., they are 
weighted statistics). 

4 .  Measurable is defined as above the quantifiable limit. 
tration data are considered signiPicant t o  two figures. 

A 1 1  concen- 

5. Greensboro data was collected in May 1982. 



Table 377.- WEIGHTED PERCERTAGES WIT€? EASURABLE CONCENTRATIONS FOR 
20 VOLATILES FOR GREENSBORO BY MEDIA 

-I -- - - -- ---f = t =.%I-.. - - ---- ------- 
Overnight Daytime 

SAMPLE SIZE 

-- Compounds 
Vinylidene Chloride - 21 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene 
m,p-Dichlorobenzene 
o-D ichlorob enzene 
E thylbenzene 
0-Xy le ne 
--Xylene 

- 
- 

Breath Water 
23 24 

2 4 , 2  
68.4 
4.37 
--e-- 

80.4 

68.3 
5.38 

0.00 
0.00 --_-- 

100 * 
16.5 
4.37 
0.00 
63.5 
71.5 

90.3 
90.3 
84.9 

2.25 

Personil 
Air 

24 

0.00 
65 .2  
13.5 
72.6 
65 .C 
6.41 
8.46 
0.00 
0.00 --_-- 
66.4 
0.00 
0.00 
0.00 
57.1 
a0,2 
0.00 

100 0 

100 0 

100 

Personal 
A i r  

24 

28 .o 
46.8 
10.2 
76.4 
55.6  

37 .-6 
4.29 

0.00 
0.00 --- 
50.0 
0.00 
0.00 
0.00 
41 .O 
72.8 

95.0 
95 .o 
95.0 

0.00 

1/ 
- 2 1  

Indicates not measured - all values are missing. 
Vinylidene chloride has low breakthrough volume. 

- 
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Table 378. TARGET VOLATILES BY PERCENT MEASURABLE FOR GREENSBORO 
FOR BREATH 

Ubiquitous Compounds 
C hloro form 
Benzene 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenze 
Ethylb enz ene 
o-Xylene 
&-Xylene 

Often Present 
None 

Occasional1.y Present 
1 : 2-Dichloroethane 
Carbon Tetrachloride 
Chlorobenzene 
Bromof o m  
o-Dichlorobenzece 

--- - 

- 

Never Present 
Br onodichl;;'rome thane 
Dibromochloromethane 
Dibromochloropropane 

% Measurable 
68 
80 
68 
100 

. 64 
7 1  
90 
90 
65 

4 
5 
16 

4 
2 

0 
0 
0 
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Table 379, TARGET VOLATILES BY PERCENT WEASURABLE FOR GREENSEURO 
FOR OVERNIGHT PERSONAL A I R  

.I? iquit ou s Compounds - 
Chlorof o m  
l,l,l-Trichloroethane 
Benzene 
Tet rachP oroe thylene 
Styrene 
m,p-Dichlorobenze 
Ethylbenzene 
o-Xylene 
G - x y l e n e  

Often Present 
none 

Occasionally Present 
I ,  2-Dichloroe thane 
Carbon Tetrachloride 
Trichloroethylene 

Never Present 
Bromodichloromethane 
Dibromochloromethane 
Chlorobenzene 
Bromo f o m  
Dihromochloropropane 
- o-Dichlorobenzene 

% Measurable 
65 
72 
65 
66 
5 7  
80 
100 
100 
100 

14 
6 
8 
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Table 380. TARGET VOLATILES BY PERCENT MEASURABLE FOR GREENSBORO 
FOR DAYTIME PERSONAL AIR 

.T == = =---- ---- - ---- ------ - 
Ubiquitous Compounds 

l,l,l-Trichloroethane 
Benzene 
Tetrachloroethylene - m,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
m,p-Xylene 
- - 

Often Present 
Chlorof o&- 
Trichloroethylene 
Styrene 

Occasionally Present 
1,2-Dichloroethane 
Carbon Tetrachloride 

_I-- 

Never Present 
Ercmodichloroethane 
Dibromochloromethane 
Chlorobenzene 
I3 romo form 
Gibromochloropropane 
o-Dichlorobenzene - 

% Measurable -- 
76 
56 
50 
73 
95 
95 
95 

4 7  
38 
41 

10 
4 
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Table 381. TARGET VOLATILES BY PERCEPjT MEASURABLE FOR GREENSEOEO 
FOE WATER 

Ubiquitaus Compounds 
Chlorof o m  
Bromodichloromethane 
Dibromochloromethane 
Tetrachloroethylene 

Often Present 
l,l,l-Trichloroethane 

Occasionally Present -- - 
VinylideEe Chloride 
Carbon Tetrachloride 
Trichloroethylene 

% Measurable 
93 
93 
93 
7 4  

24 

10 
3 
5 

h’ever Present 
1,Z-Dichloroethane 0 
Chlorobenzene 0 

m,p-Dichlorobenzene 0 
0 Er omo f o rm 

, -- ---= -i r _c -~= - -I==- 
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has the statistics for water. Only five of the twenty compounds sampled 
had weighted percentages greater than twenty percent for water. Of 

these five, chloroform had the largest mean, median, range, and geo- 

metric mean by f a r .  By comparison with the rest, bromodichloromethane 
also had fairly high statistics. 

Table 384 shows the weighted summary statistics for overnight per- 
sonal air. The five highest means, rangeso and geometric means were 
P,1,1-trichloroethane9 benzene, tetrachloroethylene, - m,p-dichloroben- 
zene, and - m,p-xylene. 2-xylene also had a fairly large mean, geometric 
mean, and median. Daytime personal air weighted summary statistics are 
given in Table 385. l,l,l-trichloroethane had by far the largest values 
f o r  mean, standard error, median, 75th percentile, geometric mean, and 
range. - M,p-xylene had a fairly large median alrd geometric mean. 

In general, the means were much larger than the medians. This 
again shows the skewness of these distributions. Also the 75th per- 
centile quite often is much less than the maximum value. 

Table 386 compares the magnitude of the compound concentrations to 
the median quantifiable limit by media and compound. A compcund was 
reported as high if the percent measurable was greater than SO. Over- 
all, most compound levels were low in comparison to the median QL. For 
air and breath volatiles, the compounds with relatively high levels were 
benzene, tetrachloroethylene, - m,p-dichlorobenzene, ethylbenzene, - o-xylene, 
or - m,p-xylene. 1,l ,l-trichloroetkace was also high for a i r  samples. 
Water had high levels for chloroform, bromodichloromethane, dibrcmochlo- 
romethane, and tetrachloroethylene. 
Correlations Between Wedia -- 

Table 387 gives the Spearman correlations among the three media for 
the 19 compounds (toluene was missing from all media). Again, czre 
should be taken in interpreting these statistics due t o  small sample 
size. 
concentrations below .the QL. 
breath and overnight personal air were found for benzene, tetrachloro- 
ethylene, m,p-dichlorobenzene, 0--dichlorobenzene, ethylbenzene, and 
- m,p-xylene. For breath and. daytime personal air, chloroform, carbon 
tetrachloride, tetrachloroethylene, and - m,p-dichlordbenzene were sig- 
nificant. 1,2-dichloroethylene, benzene, tetrachloroethylene, chloro- 

Also remember that many of the compounds have 2 majority of their 
Significant correlations from zero between 
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Table 386. S W l A R Y  OF THE (UAGNITUDE OF COpIpOLThQ LEVELS C O W  
TEE MEDIAN QUAKTTFIABLE LIMIT BY COE,rPOUND AND 

MEDIA FOE GREENSBORO 

Compounds 

VinylideEe Chloride - 2/ 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Beczene 
Carbon Tetrachloride 
Tr ich Poroethylene 
BromodichloroEethane 
Dibronochloromethaae 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromo form 
Dibromochloropropane 
Styrene 
I m,p-Dichlorobenzene - o-Dichlorobenzene 
Ethy lb enz ene - o-Xylene - m,p-Xylene 

Breath 

--- 
high 
low --- 1/ 
high- 
low 
high 
low 
low 

high 
low 
l o w  
low 
high 
high 
low 
high 
high 
high 

--- 

Water 

l c w  
h igh 
low 
low 

low 
low 
high 
high 

high 
low 
1 ow 

--- 

--e 

--e --- 
low 

--- 
--P 

--- 

Overnight 
Personal 
Air 

--- 
high 
1 OV 
high 
high 
low 
l o w  
low 
low 

high 
low 
low 
low 
high 
high 
low 
high 
high 
high 

--- 

Daytime 
Personal 

Air 

--- 
low 
low 
high 
high 
low 
low 
low 
low 

high 
low 
low 
low 
:cw 
high 
low 
high 
high 
high 

--- 

-----f='S .- -- .-- - .. - -- ---- 
1/ 
- 2 /  

--- indicates compound was missing f o r  this media and site. 
Vinylidene chloride is not reported for air and breath due to 
lot; breakthrough volume. 

- 
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Table 3 8 7 .  SPEARMAN CORRELATlOMS FOR GREENSBORO 
: r=-'---- t'l - - - - -  - - - - ---- -- 

Overnight 

SAMPLE SIZE 

Compounds 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Tetrachloroethylene 
Chlorobenzene 
Bromof o m  
Dibromochloropropane 
Styrene 
m,p-Dichlorobenzene 
o-Dichlorobenzene - 
E thylb enz ene - o-Xy lene 
m , p-Xylene 

Breath & 
Overnight 
Personal 
Air 
( 2 3 )  

.03 
-.23 . 00 
.53* 
.10 
.29 
.26 
.24 
.42* 

-.05 
.24 
.35 
.36 
.56* 
e 43" 
.45* 
.37 
a 45* 

Breath & 
Daytime 
Personal 
Air 
(23) 

.45* 
- .33 

.oo 

.22 
-.53* 

38 
.24 
.Ll 
.58* 

-.20 
.ll 
06 
.32 
.68* 
.02 

-.01 
.28 
.08 

and 
Daytime 
Personal 
Air 
(24) 

.35 

.69* 

.os 

.59* 
-.01 
.28 
.29 
.28 
.41* 
.49* 
.28 

-.20 
.27 

.21 

.26 

.29 

.21 

65* 

Table 388. SPEARNAN CORRELATIONS FOR GREENSBORO 
- x I-- - - -  -=r'5---- - - - - -- --- 1 

Water & Water & 
Overnigh t Day time 

I- 

Water & Personal Personal 
Breath Air Air 

SAMPLE SIZE (23) (24) ( 2 4 )  

Compounds 
Vinylidene Chloride 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Eromodichloromethane 
Gibromochloromethane 
Tetrachloroethylene 

-.23 
-.22 
0 
0 
.22 
.36 
.24 

-.Of 

-.08 
.21 

-.21 
-.05 

e 3 5  
-.04 
.13 

- .05 

-,04 
- .04 -. 17 
-.14 
.26 

- .09 
-.25 
- .26 

-I- ----- - - - - ---.-.fZ 7 = = --- =.- - -  - - _ -  * SignFficantly different from zerc zt *OS level. 
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benzene, and - m,p-dichlorobenzene were found t o  be s i g n i f i c a n t  f o r  

overnight  and daytime personal  a i r .  

Table 388 shows t h e  Spearmap c o r r e l a t i o n s  f o r  water and t h e  o t h e r  

t h r e e  media. There are no s i g n i f i c a n r  c o r r e l a t i o n s  from zero  between 

water and any of t he  o t h e r  media. 

In genera l ,  a s i g n i f i c a n t  d i f f e r e n c e  was found when both media have 

percent  measurable g r e a t e r  than  twenty percent .  This  is shown i n  Table 

389 f o r  brea th ,  daytime personal  a i r  and overnight  pe r sona l  a i r .  T h i s  

is not  t r u e  f o r  water. The only compound having percent  measurable 

g r e a t e r  than  twenty f o r  both water and another  media is chloroform. 

F igures  9 1  through 96 show n a t u r a l  logar i thmic  p l o t s  of t e t r a -  

chloroethylene and - m,p-dichlorobenzene f o r  b r e a t h  v e r s u s  outdoor  per- 

s c n a l  a i r ,  b rea th  versus  daytime personal  a i r ,  and outdoor ve r sus  

daytime personal  air .  These two compounds were s e l e c t e d  because they  

showed h igh  percec tages  measurable over a l l  medizi as w e l l  a s  having 

s i g n i f i c a n t  c o r r e l a t i o n s  between media .  

One w a s  added t o  each number be fo re  t h e  l o g  w a s  taken so each p l o t  

s tarts a t  0 o r  g r e a t e r .  The l i n e s  r ep resen t  on each p l o t  t h e  max QL 
va lues  f o r  t h e  compounds for t h e  two media p lo t t ed .  

100% measurable i n  the  media, t hen  no rnax QL l i n e  i s  shown. An "0" 

i n d i c a t e s  t h a t  both media w e r e  measurable and an "XDS i n d i c a t e s  t h a t  one 

o r  both meciia were not measurable. The Spearnan c o r r e l a t i o n s  are a l s o  

shown. Although the  logar i thmic  t ransformst ion  improved t h e  p l o t s  and 

t h e r e  was s o m e  evidence of a treed i n  s e v e r a l  of t he  p l o t s  ( p a r t i c u l a r l y  

when compound l e v e l s  were much l a r g e r  than  t h e  MAX QL), it' i s  ev iden t  

t h a t  t he re  was seldom a s t r o n g  Cor re l a t ion  between the  v a r i o u s  media. 

P a r t  of t h i s  l a c k  of c o r r e l a t i c n  w a s  due, E S  t h e  p l o t s  i n d i c a t e ,  t o  the 

nunber of da ta  p o i n t s  below o r  nea r  t h e  max QL. Also, t h e  l i m i t e d  

sample sizes made i t  d i f f i c u l t  t o  i n t e r p r e t  t h e  p l o t s  s i n c e  one data 

p o i n t  could have a l a r g e  e f f e c t  on t h e  c o r r e l a t i o n  (e .g- ,  F igure  95). 

I f  t h e  compound w a s  
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Table 389. SPEAREAR CORRELATIOES FOP GIiEEhTSRORQ WHEN BOTH 
NEDIA HAVE % MEASLWBLE GREATER THAB 20% 

--I = = i e- - - - -  - -- - 
Overnight 

Breath & Breath & end 
Cvernight Daytime Daytime 
Personal  Personal Persona 1 

Air Air Air 

c- -- CoRpound s 

Chloroform 
Benzene 
Tetrachloroethylene 
Styrene - m,p-Dichlorobenzene 
E t h y l b  enzene 
o-Xylece 
G - X y l e n e  
I, 1 1-Trichlcroethane 

,03 
.53* 
.42* 
.36 
a 56* 
.45* 
* 37 
0 45* --- I /  - 

.45* 
0 2 2  
.58* 
e 32 
e 68* 

.28 

0 00 

-.ai 
. oa 

.35 

.59* 

.41* 

.27 

.65* 
e 26 
.29 
.21 
.05 

1/ 
* Significantly different from zero a t  .05 level. 

l,l,l-Trichloroethane is not measured in breath. 
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CONPARISON BETWEEN SEASONS IN BAYOEIFE ANI? ELIZABETH, NEW JERSEY 

The TEAM s tudy  i n  Bayonne and El izabe th ,  New Je r sey ,  monitored 

exposure t o  hazardous chemicals f o r  a sanple  of  i nd iv idua l s  over t h r e e  

seasons.  The f i r s t  season of exposure xon i to r ing  was conducted from 

August through November 1981. The second season sample cons i s t ed  of a 

subsample of t h e  ind iv idua l s  who p a r t i c f p a t e d  i n  t h e  f i r s t  season s t u d y ,  

and w a s  conducted i n  J u l y  and August 1982. S imi l a r ly ,  t h e  t h i r d  season  

sample cons i s t ed  of a subgroup of t he  ind iv idua l s  who p a r t i c i p a t e d  i n  
t h e  s tudy  du r ing  the  f i r s t  two seasons,  and w a s  conducted i n  January and 

February 1983. Data was c o l l e c t e d  on 354 ind iv idua l s  i n  t h e  f i r s t  

season ,  157 i n  t h e  second, and 49 i n  t h e  t h i r d .  The fol lowing a n a l y s i s  

w a s  conducted on only those i n d i v i d u a l s  who had d a t a  i n  a l l  seasons  of 

comparison (i .e. ,  i n  comparing f i r s t ,  second and t h i r d  seasons t h e  

sample w a s  t hose  49 people wi th  f i r s t ,  second and t h i r d  season informa- 

t i o n ) .  

t h e  157 people  who had b o t h  first and second season d a t a  and t h i r d  

season weights  were used on those  who had a l l  t h r e e  seasons.  The 

weights  were ad jus ted  f o r  missing va lues  a s  descr ibed  earlier i n  t h e  

f i rs t  season d iscuss ion .  

Therefore ,  second season weights were used i n  t h e  comparison of 

Tables  390 through 394 compare t h e  q u a n t i f i a b l e  l i m i t s  f o r  t h o s e  

persons wi th  f i r s t  and second season samples  f o r  b rea th ,  ove rn igh t  

pe r sona l  a i r ,  daytime personal  a i r ,  overnight  outdoor a i r ,  and daytime 

outdoor a i r  f o r  t h e  n ine teen  compounds analyzed. The q u a n t i f i a b l e  

l i m i t s  f o r  water were cons tan t  f o r  each compound. With f e w  excep t ions  

t h e  medians, n i n e t i e t h  p e r c e n t i l e s ,  and ranges  f o r  f i r s t  season were 

l a r g e r  thzn those  f o r  second, 

daytime pe r scna l  a i r ,  1 , l  , I - t r i ch lo roe thane  and - o-xylene f o r  overn ight  

pe r sona l  a i r ,  t h e  medians were as much as t e n  times l a r g e r  f o r  first 
seasor. (see Table  395). 

I n  some ins t ances  such a s  =-xylene for 

The percentage  of sample concent ra t ions  above t h e  maximum quan t i -  

f i a b l e  l i m i t  f o r  both f i r s t  and second seasons i s  given i n  Table  396. 
For b r e a t h ,  t h e  compounds 1,1 ,1- t r ich loroe thzne  

e thy lene ,  ethylbenzene, and =-xylene had s i g n i f i c a n t l y  h i g h e r  percent -  

ages  i n  the f i r s t  season while  t r i c h l o r o e t h y l e n e  t e s t e d  s i g n i f i c a n t l y  

h ighe r  i n  t h e  second season. 

t e t r a c h l o r i d e  and ethylbenzene had s i g n i f i c a n t l y  h ighe r  pe rcen tages  i n  

benzene, t e t r a c h l o r o -  

For overnight  personal. a i r  benzene, carbon 
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Table 3 9 6 .  PERCEl!TAGE ABOVE THE HAXIHLW QUAKTIFIABLE L I F I T  FOR FIRST APYD 
SECONC SEASCNS EY SEASON, t+EI]IA APT COHPOUhI! - 

NET-! JERSEY 
- - - -  . .------ --- - - - -- --_ - 

I----- - - - - - -.--- 
Overnight Daytime 

Breath Personal Air Personal Air 
Samole Size Range ..... 76 - 138 148 - 154 138- 142 

First Second First Second First Second 
Season Season Season Season 'Season Season, -.-- -- Compound 

Vinylidene chloride 2.09 3.51 0.00 0.00 3.85 0.38 
Chloroform . 44.7 46.6 

'1,1,1-Trichloroerhane 62.1 * 46.1 
3ecz ene 71.6 * 39.7 
Carbon Tetrachloride 2.63 0.88 
Trichloroerhylene ' 0.24 17.9 * 
Eromodichloromethane 0.00 0.00 
Dibromochloromethane 0.00 0.00 
Tetrachloroethylene 70.2 * 46.4 
Chlorobenzene 0.00 2.98 
Bromoform 0.00 0.00 
Dibromochl oropropane 0.00 0.00 
Styrene 0.58 3.64 
m,p-D ic h lo  r o b enz ene 13.5 18.9 
- o-Dichlorobenzene 0.00 0.00 
Ethylbenzene 64.2 * 47.8 
- 0-Xy I e n e 4 4 . 9  37 .O 
- m,p-Xylene 87.8 * 55.5 

1,2-Dichloroethane 0,OO 0.00 

---------------------.-. - c --------------- - 

15.8 9.02 
0000 0.00 

20,3 16.1 
92.1 * 80.6 
10.5 * 1.01 
12.7 31.3 * 
0.00 0.00 
0.00 0.00 

0.17 3.88 
0.00 0 .oo 
0.00 0.00 

13.7 9.99 
26.3 31.6 
0.33 1.70 

51-5  * 34.4 
30,2 37.2 

67.8 65.7 

89.8 87.1 _---------------- 

I 12.2 
. 1.20 

23.8 
93.0 .* 

6.25 ' 

14.8 
0.00 
0.00 

0.00 
0.00 
0.00 

24.1 * 
7.08 

45.3 * 
30.0 
92.6 * 

65.9 

23.8 

.-a_.- ------ 

4.69 
0 .oo 

15.4 
62.4 
0.00 

0.00 
0.00 

0.44 
0.00 
0.00 
8.03 

0.00 

22.8 

50.4 

19.8 

19.5 
18.7 
75 , l  ---_-- 

Overnight Daytime 
Outdoor Air Outdoor Air Water -. 

Sample Size Range ..... 44 - 61 41 - 59' 115 - 157 

Ccnpound 
VinylidGne Chloride 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Cibromochloromethane 
Tetrachloroethylene 
Chlorobenzene 
Bromof om 
Dibromochloropropane 
Styrene 
- m,pDichlorobenzene 
- o-Dichlorobenzene 
Ethylbenzene - c-Xylene - m,p-Xylene 

First 
Season 

1.42 
0.00 
G .OO 

59.4 
82.8 
0.93 
0.00 
0.00 
C.GC 

0 .oo 
0.00 
0.00 
9.19 
1.35 
0.00 

49.1 

58.1 

93.0 
44.8 

Second 
Season 
0.00 

25.0 * 
0.00 

61.6 
85.7 
10.7 
16.5 * 
0.00 
0 .OG 

c.00 
0.00 
0.00 
0.19 
0.00 
0.00 

43 .o 

55.6 
51 - 6  
88.8 

First 
Season 
0.00 
0.29 
0.00 

54.8 
38.1 

5.30 
2.55 
0.00 
0 .oo 
0.00 
0.00 

0.00 
4.30 
0.00 

55*7 
46.9 * 
88.4 * 

59-2  

0.00' 

Second 
Season 
0 .oo 

0.00 
28.7 * 
62.4 
49.8 

6.38 
16.1 * 
0.00 
0 .oo 

6.42 
0.00 
0.00 
O.GO 
3.18 
0 .oo 

51 .O 

31.1 
19.4 
74.2 

First 
Season 
3 6 . 4  * 
0.80 

0.80 
5.08 

100. 

43.3 

50.0 
100. 
100. 
49.9 * 
0.00 
4.22 

0.60 
0.35 

0.00 

0 .oo 

--- 

--- 

Second 
Season 
25.9 
99.8 

1.46 
44.2 
22.7 * 

6.68  
41.6 
99.8 
99.8 
42.5 
0.00 
6.32 

c .@O 
0.00 

0.00 

0 .oo 

--- 

--- 
--- 

c 7: -- - - -I- * =I =.- -___ - - - - ,  ---.--. -- -.--- * T-test f c r  difference between seasons sigaificant at ,05 level. 



the first season while trichloroethylene was again significantly higher 
in the second.' For daytine personal air benzene, styrene, ethylbenzene 
and - m,p-xylene were significantly higher in the first season. 
overnight and daytime outdoor airsg chloroform and trichloroethylene 
vere significantly higher in the second season w6iI.e for daytine outdoor 

For 

air - o-xylene and - m,p-xylene were significantly higher in the first 
season. 
season were observed for both personal and outdoor air. For water 

Thus, high'er percentages for trichloroethylene in the second 

vinylidene chloride and tetrachlorcethylene percentages were signifi- 
cantly higher in the first season while benzene was significzntly higher 
in the second. 

Table 397 further compares the percentages above the maximum 

quantifiable limit f o r  both seasons by showing the ratio of first to 
second seasons. If either of the percentages were less than ten then 
the ratio was not given. For tetrachloroethylene, ethylbenzene and 
- m,p-xylene the first season was consistantly higher while for others 
such as - o-xylene or l,l,l-trichloroetftane the percentages were greater 
in some media and less in others in the second season. In general, the 
first season percentage was higher for l,l,l-trichloroethane, benzene,. 
tetrachloroethylene, ethylbenzene, - o-xylene and - m,p-xylene while the 
percentages for trichloroethane and - m,p-dichlorobenzene were usually 
higher in the second season. For outdoor air tetrachloroethylene, 
ethylbenzene and - m,p-xylene showed higher percentages in the first 
season while l,l,l-trichloroethane, benzene and carbon tetrachloride 
percentages appeared higher in the second season, 
l,l,l-trichloroethane, bromodichloromethane and dibrcmochloromethane 
showed little or no change between seasons while vinylidene chloride, 
trichloroethylene and tetrachloroethylene seemed higher in the first 
season. 

For water chloroform, 

Table X-105 in the appendix gives a comparison of percent mensur- 
able for those w i t h  first and second seasons. Carbon tetrachloride and 
tetrachloroethylene showed a decrease in percent measurable for brEath 
and the airs in the second season and vinylidene chloride, chloroben- 
zene, and m,p-dichlorobenzene showed an increase across breath and the 
airs. Breath showed perhaps the largest change between seasons with 
seven compounds -- chloroform, l,l,l-trichloroethane, benzene, tetra- 
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chloroe thylene ,  ethylbenzene, - o-xylene, and benzene decreasing by a t  

least  twenty percentage po in t s .  For daytime personal  a i r  t h e  f i r s t  

season  percentages tended t o  be h i g h e r  while  f o r  overnight  outdocr  a i r  

t h e  second season percentages tended t o  be higher.  

Tables  398 through 403  g i v e  t h e  weighted summary ‘statistics by 

media and season f o r  s e l e c t e d  compounds f o r  those wi th  f i r s t  and second 

season  samples. These summary statist ics inc lude  a r i t h m e t i c  mean, 

geometr ic  mean, median, p e r c e n t i l e s ,  and range. The seasona l  means were 

t e s t e d  and an as ter isk w a s  p laced  by t h e  va lue  i f  i t  proved t o  be 

s i g n i f i c a n t l y  h igher  a t  -05 level.  These t a b l e s  were summarized i n  
Tab les  404 through 409 which g i v e  t h e  r a t i o s  of second season t o  f i r s t  

s eason  f o r  the  ar i thmeti .c  mean, geometric mean, median and maximum 

concen t r a t i cn .  

Overa l l ,  f o r  most compounds, t h e  geometric means and medians were 

h i g h e r  f o r  f i r s t  season ( f a l l ) .  I n  f a c t ,  f o r  b r e a t h ,  daytime personal  

a i r  and water, t he  geometric means were o f t e n  s i g n i f i c a n t l y  h ighe r  i n  

t h e  f i r s t  season. For  overn ight  and daytime personal  a i r ,  . the arithme- 

t i c  means and maximum v a l u e s  tended t o  be h igher  i n  the  f i r s t  season 

w h i l e  b rea th  and overnight  outdoor  a i r  showed sone tendency t o  have 

h i g h e r  a r i t hme t i c  means and maximum va lues  i n  the  second season  (summer). 

For  daytime outdoor a i r  and water t h e  a r i t hme t i c  means tended t o  b e  

h i g h e r  i n  t h e  f i r s t  season bu t  t h e  maximum values  tended t o  be  h igher  i n  

t h e  second. General ly ,  t h e s e  tendencies  i n d i c a t e  t h a t  i n  many cases  

l a r g e  out ly ing  va lues  could appear  i n  e i t h e r  seasor. f o r  t h e  va r ious  

compounds causing l a r g e  a r i t h m e t i c  means bu t  when rceasures of c e n t r a l  

tendancy were examined t h e  first season usua l ly  had the h i g h e r  concen- 

t r a t i o n s .  

ences  as the o the r  aed ia .  

A l so ,  outdoor a i r s  had n o t  nea r ly  so many s i g n i f i c a n t  d i f f e r -  

Tables  404 through 409 summarize t h e  conparison between seasons 

w i t h  t h e  r a t i o s  of second season  t o  f i r s t  f o r  t h e  a r i t h m e t i c  mean, 

geometr ic  mezn, median and maximum va lues .  The small r a t i o  va lues  

f u r t h e r  i l l u s t r a t e  t h e  tendancy f o r  h igher  va lues  i n  t h e  f i r s t  season. 

F o r  example, carbon t e t r a c h l o r i d e  f o r  b rea th  and t h e  airs showed small 

r a t i o s  over t he  four  s t a t i s t i c s .  However, chloroform f o r  t h e  outdoor 

a i rs  showed p a r t i c u l a r l y  high,maximum values  i n  t h e  second season 

r e s u l t i n g  i n  high a r i t h m e t i c  meacs as derccnstsated by t h e  h igh  r a t i o s .  
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Table 404.  RATIO OF SECOND SEA5ON TO FIRST SEASOM FOR WEIGHTEC 
SUMMARY STATISTICS - NEW JERSEY 

Arith. Geo e 

C cnpound Mean Mean Median Kaximum 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m , p-Dichlorobenzece 
Ethylb enzene 
o-Xylene 
&-Xylene 

- 

1.77 
0,72 
0.28* 
4 .oe* 
0.76 
1 e3C! 
1.18 
0.99 
1.53 
1.08 

0.64 
0.42* 
0.33* 
0,54 
0 39* 
0.63 
0.78 
0.27* 
0.32* 
0.23" 

0.79 
0.59 
0.24 
0.14 
0.59 
0.90 
1.25 
0.66 
0.50 
0.48 

2.53 
1.73 
0.20 
7.86 
1.74 
1.84 
2.07 
0.41 
0.68 
0.69 

* T-test f o r  difference in means between seasons significant at .05 
level. 

Table 405.  RATIO OF SECOND SEASON TO FIRST SEASON FOR WEIGHTED 
SUEiIlARY STATISTICS - NEW JERSEY 

-- --_---- - - -- ----- - - 
OVERNIGHT PERSONALTIX- 

Ari th. Geo. 
c omp cczd Mean Mean Median Maximum -.- 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
- @-Xylene 
=-Xylene 

c*41 
0.52*, 
0.35* 
1.39 
0.81 
0.55 
0.96 
0.73 
1.05 
0.70 

0.33* 
0.54* 
0,57* 
0.96 
0.75 
0.80 
1.17 
0.65* 
0.99 
0.75 

0.23 
0.80 
0,88 
1.39 
0.95 
0.78 
0.97 
0.69 
1.06 
0.87 

0.16 
0.19 
0 * 1 0  
1.18 
0.39 
0.13 
1.67 
0,56 
1.33 
0.43 

--- -===:= -- -. - _I------ ----.__-- 9. 

* T-test for difference in m e a m  between seasons significant at .05 
level. 
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Table 406. RATIO OF SECOND SEASON TO FIRST SEASON FOR WEIGHTED 
SL'MMARY STATISTICS - NEW JERSEY 
- r -  -== - --=.E- d 

DAYTIP3 PERSONAL AIR 

c omp oucd Mean Mean Median Maximum 
Aritk, Geo 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Te t rachl oroe thy le ne 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xy lene 
@-Xylene 

0.43* 
0.16 
0.15 
0.97 
0.54* 
0 .OB 
1.83 
0.52* 
1.05 
1.35 

0 29* 
0.23" 
0.39* 
G.78 
0 39* 
0.44* 
0.69 
0,38* 
0.58* 
0.40* 

0.22 
0.36 
0.27 
1-26 
0.58 
0.50 
0.68 
0.50 
0.74 
0.62 

1.57 
0.15 
0.01 
0.30 
0.15 
0.02 
5.31 
0.53 
2.34 
6.67 

* T-test for difference in means between seasons signifieant.at -05 
level. 

Table 407. RATIO OF SECOND SEASON TO FIRST SEASON FOR WEIGETED 
SUMMARY STATISTICS - NEF; JERSEY 

----- -- - - -.-5==f. EVERNIGHT O U ~ E ~ G R - ~ R  
Arith, Geo. 
Mean Mean Median Maximum -- Compound 

Chlcrof orm 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachl.oroethy1ene 
Styrene 
m,p-Dichlorobenzene 
E thylbenz ene 
o-Xylene 
--Xylene 

11.2 * 
2.05* 
0.92 
3.07 
1.05 
0.63 
1.08 
0 .98  
1.14 
1.06 

1.23 
1.03 
0.87 
0.71 
0.56 
0,48* 
1.20 
0.70 
0.69 
0.67 

0.19 
1.64 
0.79 
0.93 
0.69 
0.75 
1.28 
0.83 
1.25 
0.91 

21.7 
2.68 
0,34 
4.00 
0,67 
1.00 
0.58  
1.40 
1.15 
0.93 

* T-test for difference in means betveen seasocs significant at .05 
level. 
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Table 408. RATIO OF SECOND SEASON TO FIRST SEASCN FOR WEIGHTED 
SLPIMARY STATISTICS - NEW JERSEY 

-=- -- - --J’-.* -- 
DAYTIME O U T D O O $ - ~ ~ $  

-- Compound Mean Mean Median Maximum 
Arith. Geo. 

Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene - m,p-Dichlorobenzene 
Ethylb enzene 
o-Xy 1 ene 
&-Xylene 

13.7 * 
2.28 
0.88 
4.11 
0,76 
1.08 
0.97 
0.64 
0.70 
0.67 

1 .17  
1.01 
0.85 
C. 71 
0.43* 
0.62 
0.88 
0.37* 
0.40* 
0.38* 

0.19 
1.22 
0.75 
0.15 
0.73 
0.72 
1.12 
0.62 
0.58 
0.69 

32.9 
1.37 
0.72 
9.59 
1.67 
1.23 
1.14 
2.79 
1.58 
1.31 

* T-test for difference in means between seasons significant at .05 
level. 

Table 409. RATIO OF SECOND SEASON TO FIRST SEASON FOR WEIGHTED 
SUFYiRY STATISTICS - NEW JERSEY 

- - - - -  __--- - - - - - -- - - ----- --- .--.-- - - 
WATER 

Arith, Geo. 
Compound -- Mean Mean Median Hax imu m 

Vinylidene Chloride 
Chloroform 
l,l,l-Trichloroethane 
Benzene 
Trkhloroethylene 
Promodichloromethane 
Oibromochloromethene 
Tetrachloroethylene 

0 e 48* 
0.87* 
0.37* 
2.29* 
0.83 
0.99 
0 D 83* 
1.00 

0.62* 
0.84* 
0.58* 
1.483: 
0.69 
0.92 
0.81* 
0.73 

1 .oc 
0.83 
1 .ob 
1 .oo 
0.60 
0.92 
0.79 
0.75 

1.05 
0.79 
0.58 

2.06 
2.30 
0.86 
2.79 

15.2 

* T-test for difference in means between seasom significant at .05 
level. 
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As an example of the levels observed in the two seasons, Figures 97 
through 100 give boxplots of l,l,l-trichloroethane, tetrachloroethylene, 
m,p-dichlorobenzene and =-xylene €or breath 
personal air f o r  first and second seasons. For l,f,l-trichloroethane, 
tetrachloroethylene and --xylene the values tended to be higher for 
the first season while for - m,p-dichlorobenzene there was some tendancy 
f o r  the values' to be higher in the second season. 
indicate the extreme skewness of many of the concentration distributions 
aEd show why when examining the arithmetic means, it is difficult to 
draw any conclusions. 

overnight and daytime 

- 

The p l o t s  again 

The Spearman correlations between first and second seasons for 
selected compounds f o r  all amounts is given in Table 410. With the 
exception of vinylidene chloride, l,l,l-trichloroethane, trichloroethy- 
lene and tetrachloroethylene in water none of the correlations were 
above .SO. 

The Spearman correlations f o r  measurable amounts only between the 
With the exception of carbon tetra- two seasons is given in Table 411. 

chloride for breath and styrene f o r  daytime outdoor air, neither of 
which were found significantly different from zero, none of the correla- 
tions were more than .50. Overall, f o r  breath and the airs the correla- 
tions f o r  all amounts and those f o r  rceasurable amounts were similar. 
However, for water the correlations for a l l  amounts were ger?erally much 
higher. 

Figures 101 through 109 further demonstrate this lack of correla- 
tion between the seasons with natural logarithmic plots of selected 
chemicals for first season versus second. One was added to each nunber 
before the l og  was taken so each plot starts at 0. The lines represent 
the mid QL values for the compound for the two seasons. An "0" repre- 
sents both measurable and an "X" represents one or both not measurable. 
The Spearman correlations are also shown. 

Tables 412 and 413 give weighted summary statistics for personal 
air and outdoor air exposures averaged over the 24-hour period and over 

the two seasons. In comparing personal air to outdoor air, the summary 
statistics seemed higher for personal air and, with the exception of 
chloroform and trichloroethylene remarkably so (e.g., the geometric mean 

I 
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Table 410. SPEAR" CORRELATIONS BETkTEN FIRST AND SECOND SEASONS 
FOR ALL PlfOUNTS OF SELECTED COMPOUNDS - NEW JERSEY 

--- -- - - - -- -- - - - - .--_. -- -=r - - - - - -_  
Daytime Cvernight 

Compound 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene - m,p-Dichlorobenzene 
Ethylbenzene 
0-Xy lene 
&-xylene 

Breath 
Corre- Sample 
lation S i z e  

-02 76 
e 15 133 

-.03 125 
-.01 124 
.19* 138 
.15 13 1 
.4?* 128 
.25* 137 
.Q9 135 . IS* 138 

Personal A i r  _- 
Corre- Sample 
lation Size 

.Q8 
-.01 
-.17* 
.04 
.04 
.19* 
.49* 
.c3 
.12 
.16 

153 
148 
153 
154 
154 
152 
I52 
152 
151 
152 

Per scnzl Ai r 
Corre- Sample . 
lation Size 

.01 14 1 

.I1 138 

.oo 139 
.OB 142 
.03 142 
.16 141 
.26* 142 
.I1 142 
.25* 142 
.17* 142 

Chlorof om 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
S t yr e ne 
m,p-Dichlorobenzene 
E thy lbenzene 
o-Xylene 
m ,p-Xylene 

- 
- 

Overnight 
Outdoor Air 

Corre- Sample 
lation Size 

-.@9 
.01 

- . 0 3  
.01 
.@6 

-.oo -. 19 
.02 
.03 -. 10 

44 
48 
60 
60 
5 9  
59 
59 
59 
59 
59 

Gaytime 
Outdocr A i r  

Corre- Sample 
- 

lation Size 

.P8 41 
0 19 46 -. 15 58 
0 09 57 
.08 58 
08 59 

-.20 . 56 
-.15 55 
-.06 57 
- .2'4 57 

Vinylidene Chloride 
Chloroform 
1,1,1-Trichloroethane 
Benzene 
Trichloroethylene 
Bromodichloromethene 
Dibrcmochloromethane 
Tetrachloroethylene 

.64* 157 - .09 157 
.66* 157 . 00 115 
.75* 157 
.ll 157 
.40* 157 . i 2 *  157 

* Significantly different f rom zero'at .@5 level. 
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Table 411. SPEARMAN CCRRELATICNS BETWEEN FXRST Ah! SECOND SEASCNS 
FOP, MEASURABLE AMOUNTS OF SELECTED COtIPOLDJDS - NEW JERSEY 

-- -_ -- - --- - ----- --- x i - - -  - - - -  
Overcight Daytime 

Breath Personal Air Personal Air 
Corre- Sample Corre- Sample Corre- Sample 

Compound lation Size lation Size lation Size 

Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
&-Xylene 

-.20 
.09 
- 7 0  

- .06 
.23* 
a 24 
.43* 
.02 
.22 
e 10 

31 .28 
74 -.07 

6 -.32 
18 -.09 
103 .03 

49 .06 
48 . L3* 
90 -.03 
70  -.01 
94 09 

48 
98 

9 
51 
115 
106 
112 
136 
131 
144 

-.08 
.32* 

-.63 
.10 
.17 
.39* 
.26* 
.22*  
.33* 
.24* 

32 
, 68 

4 
44 
91 
78 
813 
118 
11 1 
131 

Overnight Day t irce 
Outdoor Air - Outdoor Air 

Corre- Sam;T& Corre- Sample 
lation Size lation Size 

Chloro f om .30 5 * 10 5 
l,l,l-Trichloroethane - . lo 29 .14 29 
Carbon Tetrachloride 0 14 19 .01 10 
Trichloroethylene -.30 22 0 2 9  15 
Tetr achloro e thy lece .11 32 .26 43  
Styrene -. ia 16  .60 5 
m,p-Dichlorobenzene .33 16 -.50 3 
E thylbenzene .07 &6 -. 12 34 
- o-Xylene .08 41 -. 19 35 % 

m,p-Xylene -.06 51 -. 14 44 - -_------------------____________________-.-----------------.~------------- 
Gjater 

Corre- Szuple 
lation Size 

Viny 1 idene Chloride .23 
Chlorof o m  -. 10 
l,l,l-Trichloroethane e 18 
Benzene 
Trichloroethylene .06 
Eromodichloromethene .I1 
Dibrcmochloromethane .41* 
Tetrachloroethylene .03 

41 
156 

62 
0 

67 
156 
156 
67 
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f o r  l , l , l - t r i c h l o r o e t h a n e  w a s  2 1 . 2  f o r  personal  a i r  and 6 . 3 0  for outdoor 

a i r ) .  

Tables  414 and 415 g ive  t h e  weighted summary s t a t i s t i c s  f o r  aver- 

aged 24-hour exposure over  t h e  two seasons  f o r  personal  a i r  and outdoor 

a i r  by c i t y .  Overall, t h e  s t a t i s t i c s  f o r  personal  a i r  were higher  f o r  

El izabe th .  The except ion  was carbon t e t r a c h l o r i d e  which was cons is t -  

a n t l y  h ighe r  for Bayonne. For outdoor a i r  t h e  s t a t i s t i c s  tended t o  be  

higher  f o r  Bayonne. 

COMPARISON OF FIRST, SECOND AND THIRD SEASONS 
The q u a n t i f i a b l e  l i m i t s  f o r  those  people  having all t h r e e  seasons 

of data f o r  b r e a t h  and t h e  airs by compound is given i n  Tables  416 

through 420. 

compound. For b r e a t h  and t h e  persoEal  a i r s  t h e  unweighted median, 

n i n e t i e t h  p e r c e n t i l e  and range a r e  given. 

unweighted median and range are g iven  due t o  small sample s i z e s .  

Overa l l ,  the  va lues  f o r  f i r s t  season were h i g h e s t ,  followed by second 

season wi th  t h i r d  season lowest.  

propane hzd p a r t i c u l a r l y  h igh  q u a n t i f i a b l e  l i m i t s  over b r e a t h  and t h e  

a i r s .  

The q u a n t i f i a b l e  l i m i t s  f o r  water were cons tan t  f o r  each 

For t h e  outdoor a i rs  only t h e  

Vinyl idene c h l o r i d e  and dibromochloro- 

To f u r t h e r  examine the  r e l a t i o n s h i p  of q u a n t i f i a b l e  l i m i t s  among 

t h e  seasons Tables  421 through 423 g ive  t h e  r a t i o s  of median quant i -  

f i a b l e  l i m i t s  between seasons.  TRe r a t i o s  confirm t h e  previous observa- 

t i o n  t h a t  t he  f i r s t  season  medians were g e n e r a l l y  h ighes t  follcwed by 

second season medians w i t h  t h i r d  season  lowes t .  

The weighted percentage  above t h e  maximum q u a n t i f i a b l e  l i m i t  by 

season,  m e d i a  and compound is given i n  Table  424. Due t o  smal l  sample 

s i z e s ,  cau t ion  should be used i n  i n t e r p r e t i n g  t h e  r e s u l t s  for outdoor 

a i r .  Pairwise t-tests were performed t o  t e s t  d i f f e r e n c e s  between 

seasons.  I f  any of t h e  pairs  proved s i g n i f i c a n t l y  d i f f e r e n t ,  then  an 

a s t e r i s k  w a s  placed by t h e  h ighes t  percentage .  General ly ,  t h e r e  were 

few s i g n i f i c a n t  d i f f e r e n c e s  between percentages  f o r  the  seasons.  Breath 

had t h e  most s i g n i f i c a n t  d i f f e r e n c e s  w i t h  seven,  f i v e  of which were 

h ighes t  i n  t h e  f irst  season  ( f a l l ) .  Daytime pe r sona l  a i r  w a s  next  with 

f o u r  s i g n i f i c a n t  d i f f e r e n c e s ,  t h r e e  of which were h ighes t  i n  the  t h i r d  

season (win ter ) .  
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Table 416. WEIGHTED SUMMARY STATISTICS FOR QUANTIFZABEE LIMITS FOR THOSE WITH FIRST. 
SECOND AND THIRD SEASON SAMPLES (pg/m3) - NEL' JERSEY - - - 

BREATH 
First Season Second Season 

90th Median Median 90th 
- Compound 

Vinylidene Chloride 
Chloroform 
1.2-Dichloroethane 
1.1.1-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodlchloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromoform 
Dlbromochloropropane 
Styrene 
--Dichlorobenzene - o-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
&-Xylene 

Q.L. 
I .52 
1.44 
1.44 
0.80 

1.96 
1.75 
1.57 
1.88 

2.60 
1.12 
2.40 
9 .oo 
1.80 
1.70 
1.32 
0.35 
1.30 
1.10 

* 

- 

Percentile 
38.1 
2.20 
4.40 
6.40 

4.46 
8.44 

5-28 

3.20 
1.84 
7.72 

8.36 
5.84 
5 .76 
2.20 
2.49 
1.80 

10.3 

- 

85.2 

Range 
4.80 - 50.0 
0.48 - 2.20 
0.56 - 6.00 
0.48 - 6.40 

0.38 - 6.00 
0.63 - 9.90 
0.80 - 13.2 
1.32 - 6.80 

1.30 - 3.20 
0.39 - 2.04 
1-56 - 10.8 
1.56 - 108. 
0.40 - 8.90 
0,69 - 8.80 
0.60 - 7.60 
0.24 - 2.20 
0.40 - 2.50 
0.40 - 1.80 

- 

Q.L. 
13.0 
0.64 
0.52 
0.98 
0.22 
1.00 
0.76 
0.76 
1.48 

0.70 
0.68 
1.94 
3.92 
0.40 
0 . 9 0  
0.64 
0.22 
0.42 
0.bb 

-- 

Percentile 
17.9 
1.28 
1.22 
2.51 
0.48 
1.58 
1.46 
1.05 
1.81 

1.96 
2.37 
2.33 

0.47 
0.80 
0.76 
0.25 
0.54 
0,54 

--- 

4.80 

Range 
7.60 - 22.4 
0.60 - 1-26 
0.39 - 2.04 
0.68 - 2.56 
0.20.- 0.48 
0.64 - 2.16 
0.56 - 1,60 
0.56 - 1.96 
0.60 - 2.18 

0.44 - 1.96 
0.20 - .2.52 
0.76 - 2.62 
1.76 - 5.20 
0.22 - 0.48 
0.56 - 0-80  
0.39 - 0.80 
0.20 - 0.25 
0.22 - 0.56 
0.23 - 0.56 

- 

_ _  
Third Season 

Medinn 90th 
Q.L. Percentile Range 

Vinylidene Chloride 8.40 9.60 6-60 - 9.60 
Chloroform 0.50 . 0.63 0.39 - 0.64 
1.2-Dichloroethane 0.72 0.89 0.60 - 0.96 
1,l.l-Trichloroethane 1.70 2.20 1.40 - 2.20 
Benzene 0.31 0.31 0.31 - 0.31 
Carbon Tetrachloride 1.20 1.45 0.96 - 1.56 
Trichloroethylene 0.64 0.88 0.40 - 0.96 
Bromodichloromethane 0.96 1.18 0.78 - 1.24 
blbromochlorcmethane 1.45 1.74 1.16 - 1.88 
Toluene -- -- -- 
Tetrachloroethylene * 
Chlorobenzene 0.25 0.29 0.20 - 0.31 
Bromoform 1.20 1.46 0.96 - 1.56 
Dibromochloropropane 1.20 1.46 0.96 - 1.56 
Styrene 0.25 0.31 0.20 - 0.31 
--Dichlorobenzene 0.24 0.28 0.21 - 0.28 - o-Dichlorobenzene 0.24 0.30 0.15 - 0.31 
Ethylbenzene 
o-Xylene * 
G-xylene * 

-.r=---.ipI- ---- 5.- e 
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Table 417. UNkZIGHTED SUMMARY STATISTICS FOR QUANTIFIAELE LIMITS FOR THOSE WITB FIRST, 
SECOND AND THIRD SEASON SAMPLES (wg/m3) - NEW JERSEY 

-- 
OVERNIGHT PERSONAL AIR 

First Season 
Median 90th 

Compound 

Vinylidene * Chloride 
Chlorof o m  
1,2-Dichloroethane 
1.1.1-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromof o w  
Dibromochloropropane 
Styrene 
--Dichlorobenzene - o-Dichlorobenzene 
Ethylbenzene 
o-Xylene 
&-Xylene 

9.L. Percentile Range 

56.0 
2.90 
6.40 

0.72 
2.40 
2.58 
2.88 
1.60 

2.70 
1.48 
2.40 
1.76 
0.66 
1.20 
0.96 
0.77 
4.15 

23.6 

-- 

* 

200 e 

8.40 
7.86 

0.76 

4.35 
5.60 
3.32 

3 -00 
2.48 
5 -60 

3.00 
7.72 
2.11 
0.77 
5.30 

28 .O 

3-80 

- 

72.4 

5.20 - 216. 
1.90 - 9.00 
0.29 - 9-00 
4.70 - 28.0 
0.61 - 0.76 
1.10 - 4.50 
1.20 - 4.70 
0.48 - 7.20 
0.72 - 4.80 
2.40 - 3.00 
0.37 - 2.96 
1.12 - 10.8 
1.24 - 108. 
0.44 - 3.00 
0.79 - 8.60 
0.37 - 7.60 
0.77 - 0.77 
0.92 - 5.30 

0-P 

Second Season 
Median 90th 
9 . L .  Percentile Rar?ge 

22.6 
1.14 
0.84 
2.16 
0.36 
1.90 
1.16 
0.92 
1.52 

2.31 
la31 
2 -07 
3.36 
1.10 
0.97 
0.71 
0.80 
0.21 
0.41 

- 

44.0 
1.66 
1.43 
2.44 
0.92 
2.70 
3.30 
1.88 
4-80 

3.30 
2.62 
3.34 
5.24 
1.61 
1 .oo 
1.39 
1.10 
0.21 
0.62 

- 

6.00 - 44.0 
0.48 - 1.80 
0.60 - 1.80 
0.72 - 2.44 
0.20 - 0.92 
0.89 - 3.00 
0.80 - 3.92 
0.48 - 3.00 
0.72 - 6.40 
0.60 - 3.30 
0.39 - 3.08 
0.96 - 4.80 
0.80 - 7.60 
0.20 - 1.64 
0.94 - 1.00 
0.31 - 1.92 
0.21 - 1.10 
0.21 - 0.21 
0.21 - 0.62 

-- 

Third Season 
Median 90th 

Vinylidene Chloride 
Chl orof o m  
1.2-Dichloroethane 
I.l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Brmodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromoform 
Dibromochloropropane 
Styrene 
--Dichlorobenzene - o-Dichlorobenzene 
Ethylbenzene 
a-Xylene 
G-xylene 

9.L. 
13.0 
0.38 
0.56 
0.58 
0.20 
0.84 

0.92 
0.76 

0.93 
0.37 
0.92 
1:12 
0.40 
0.35 
0.37 

0.68 

-- 

* * 

Percentile 
14.5 
0.38 
0.68 
0.61 
0-20 
0.99. 
0.92 
1.15 

- 1.12 

1.10 
0.48 
1.12 
1.36 
0.48 
0.35 
0.46 

-- 

Range 
8.44 - 17.2 

’ 0.36 - 0.38 
0-33 - 1.66 
0.55 - 0.61 
0.20 - 0.20 
0.52 - 1.15 
0.56 - 0.92 
0.60 - 1.82 
0.60 - 1.48 
0.07 - 1.10 
0.30 - 0.90 
0.76 - 1.20 
0.76 - 2.94 
0.35 - 0.48 
0.35 - 0.35 
0.19 - 0.48 

--- 

* 100% measurable. 

7 34 



Table 418. 

DAYTIME P m  

UMJEIGHTED SUMMARY STATISTICS FOR QUANTIFIABLE LIMITS FOR THOSE WITH FIRST, 
SECOND AND THIRD SEASOE! SAKPLES (vg/m3) - NEW JERSEY 

I__ 

First Season Second Season 
Hedian 90th Median 90th 

Compound Q.L. Percentile Range Q.L. Percentile Range 

Vinylidene 'Chloride 52.0 180. 5.20 - 192. 27.1 44.0 6.00 - 44.0 - 
Chloroform 4.10 11-5 0.60 - 17,O 1.20 1.65 0.68 - 1.68 
1,2-bichloroethane 7.80 12.4 0-52 - 14.8 1.28 1.84 0.59 - 2.04 
I,l,l-Trichloroethane 13.4 32.4 1.60 - 33.0 2.26 2.56 0.68 - 2.56 

0.54 0.84 0.20 - 0.84 0.61 1.00 0.23 - 1.00 
Carbon Tetrachloride 3.31 5.20 1.25 - 6,40 1.53 3.04 0.91 - 3.34 
Trichloroethylene 3.38 6.40 1.20 - 6.40 2.03 3.91 0.92 - 4.00 
Bromodichloromethane 3.88 7.50 0.80 - 10.4 1.34 2.32 0.78 - 2.68 
Dibromochloromethane 2.20 4.40 1.24 - 6.80 2.00 6.72 1.08 - 8.00 
Toluene - - - --- - -- 
Tetrachloroethylene 1.96 3.30 0.62 - 3.30 2.32 3.60 6.80 - 3.40 

3.77 0.51 - 4.00 2.35 3.79 0.56 - 4.80 Chlorobenzene 2.02 
4.76 1.36 - 5.60 Bromoform 3.37 7.56 1.80 - 14.4 2.93 
7.92 1.08 - 9.20 Dibromochloropropane 2.59 121. 1.40 - 144. 4.48 

Styrene 1 .oo 4.10 0.64 - 4.10 1.23 1.98 0.27 - 2.00 
x-Dichlorob enzene 1.70 11.2 0.99 - 11.6 0.97 1.20 0.27 - 1-20 - o-Dichlorobenzene 1.50 3.60 0.59 - 11.0 1 .os 2.02 0.42 - 2.32 
Ethylbenzene 2.40 3.00 1.80 - 3.00 0.31 1.20 0.27 - 1.20 
o-Xylene 2.60 3.50 1.20 - 3.50 0.64 1.00 0.27 - 1.00 
Q-Xylene 2.10 2.10 2.10 - 2.10 0.27 0.27 0.27 - 0.27 

Benzene 

Third Season 
Hedian 90th 
Q,L. Percentile Range 

Vinylidene Chloride 13.2 15.4 8.40 - 25.0 
Chlorof orm 0.56 0.80 0.47 - 0.80 
1,2-Dfchloroethane 0.78 0.96 0.40 - 1.20 
l,l,I-Trichloroethane 1.74 2.80 0.68 - 2.80 
Carbon Tetrachloride 1.10 1.40 0.60 - l.hO 
Trichloroethylene 1.10 1.40 0.83 - 1.40 
Bromod ichloromethane 1.26 1.56 0.84 - 1.80 
Dibromochloromethane 1.08 1.64 0.88 - 2.40 
Toluene -- -- --- 
Tetrachloroethylene 1.28 1.36 1.20 - 1.36 
Chlorobenzene 0.49 0.60 0.21 - 0.72 
Bromoform 1.32 1.68 0.91 - 2.08 
Dibromochloropropane 1.52 1.99 0.91 - 2.48 
Styrene 0.56 0.57 0.54 - 0.57 
--Dichlorobenzene 0.54 0.72 0.43 - 0.72 - 0-Dichlorobenzene 0.50 0+60 0.21 - 0.72 
Ethylbenzene * 
o-Xylene * 
G-Xylene * 
* 100': measureable. 

Benzene * 

--- 

735 



n 

I. 

i 
0 
V w 
v) 

i 
t 

I ,  

G- . t-4 
Frr 

I 

.I 

. 
I 

I 

1 1 1 1 1 1 1 1 1  

I 

. . . .  . . . .  
N O 0 0  d o 0 4  

O Q O  o o o a  o m u o  m m u m  . . . .  . . . .  
0 c c C c m . K  - 4 m o m  
4 

a 
N 

0 
I 

m 
4 

O 

1 1 1 1 1 1 1 1 1 1  

o o o a o u ~ o o o  
e N b \ O N c o m h l c v N  - .  . . . . . . . . . .  
0000000000 

. . . . . . . . . .  
4 0 0 ~ ~ 0 0 0 0 0  

al 

736 



” 
E-r m e: 
H 
k 
X 
b 
H 
3 
trl 
m 
0 
X 
H %  
0C;h 
o m  

C 
0 

00300 o o a e  
O Q O U  -orno . . . .  . . . .  
\DOdC\I  7ll-ldc.l 

I I I I  I t l l  

U C o W O C n J  
m\D\Dc.lc.lm 

O ~ d O O O  

1 1 1 l 1 1  
u o o o o u  
- t c o c 1 3 c v c Y - l  

o o o o c o  

. . . . . .  

. . . . . .  

u w  o l n o e o  cdlno l n h P J l n O 3  o o u  0 c o - t r . N  1 a u w o m c o m m m m  

W 

737 



I 
l 

a 
C 
9 
0 
0. E 
0 
L: 

738 



1 

,I 
I 

I' 
If 
11 
II 
$1 

. . . .  . . . .  
C V V ) N N - K  .-t\DQ)N 

U N  0 dhQ)==J 
m m o -  0 0 0 0  

m - 0 b - K  m m m h l  
. . . .  . . . .  
4 

c O O O O r n 0  
I - 3 O V I N O y 1  . . . . .  I 
1 * u C J b - . - m *  * * 

0) 
Q) .E; aJ c m c  

739 

C 
0 
u1 
m aJ cn 
P) 
c 
0 

U 
01 
(I) 
9) 

Q + .  

0 0 8 4 7 2 



m 
N 
U 
aJ 
I4 

% 
E 

I 8  

ii 
il 
11 
;i 
U 
,I 
$1 

I 

I1 
ii 
E 
u 
,I 
U 

5 m 
aJ 
Ll 
Fa 

a 
$2 1 
U 

0 0 0 c '23 
740 

ll 
II 
I 

I' 

11 
M " 
u 

It 

I1 
II 
II 
I, 
c 
It 

U 

I, 
M 
,I 
.I, 

il 

il 
It 



P z 
0 u 
W 
er, 

w 
X e 
W > 

< 

U 
h( 
U 

9 n 

E-r 
% 

I a m 0  -Kc 0 0  
-Tho- O N 0 0 1 0 0 0 0 ~ l n 0 ~ 0 3  I 

oocm* o* . . . . . . . . .  . . . . . . . . . . I .  
0 0 0 m 0 0 N 0 0 f ~ 0 0 0 m r - 0 m ~ 0 i 5  

m o  m In m m a 3 2 , l a J  
I 2  4 

i d  

o o o ~ ~ o m o o 1 u d o o a c o o m u c o  
ln 03 l-4N a - c o  

O A  0 00 0 0 0  0 
0 a 0 a m 0 l n 0 0 1 m 0 0 G m c o O h 0  
. . . . . * . . . I  . . . . . . . . . .  
o u m ~ m o m o o 1 m o o o a m o a m o  

I 4  m m  Q d m  co-5 

0 0  0 0 0  m o o  m 
0 m 0 m 0 0 ~ 0 0 1 m m 0 0 N m ~ ~ c o ~  

. . . . . . . . * I  . . . . . . . . . .  
o c o o h c o o u o o l m u J o o o m o m m m  

N m m  e N m  m u m  

. . . . . . . . . I  . . . . . . . . . .  
o a o ~ m m N o o l m o o o o b o m c o o  

N N m d N  ln m h l  m . y - 0  
d 

0 0  0 0 0 0  m o o 0  0 m o o u b o o o o 1 m ~ o o o h G o ~ ~  . . . . . * . . . I  . . . . . . . . . . .  
h C O U ~ O 0 0 0  1 U O O O O m O U h *  
hl d m  I- N d d r n  

Y 
0 0  0 0 0  m o o -  0 
~ 0 0 c o 9 0 N 0 0  l m ~ o o m a c m m m  . . . . . . . . . )  . . . . . . . . . .  
O N 0 ~ l - 4 0 ~ 0 0 1 m u 0 0 ~ b 0 b m ~  u urn N a N m m \ D  

* * *  000- 0 C - Y  m o  m o o 0  
A a C N  m o o 0  I ~ o o o o ~ Q \ o a ~ a  
* . . . . . * * . I  . . . . . . . . . .  

9 0  a3 l-4 a m m  o ~ o m o o o o o l l n o o o o a o a c o - 4  
4 

741 



1 

! 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
i 

1 

CI) 
I 

\o 

. I  

1 
I 
I 
I 
I Q J  
I N  
1 4  
I W  
I 
l a ,  
! -  
i g  
I r n  
1 m  

0 0  4 0 0  o o o c ’ o  
O m O W b m - 4 . 0 0  I \ D h l O Q O Q \ O \ D U  . . .  0 . .  . . I  . O . . . O  . . . .  

m u m  c-4 m h l  “ “ 2  

0 0 0  0 00 000000 

0 0 0 \ 0 ~ 0 ~ 0 0  e . . .  * - I  I ~ o o o o o o ~ u * b  . e . . . . .  

0 0 0 - 0 ~ 0 0 1 ~ 0 0 0 0 0 c a ~ u  \ o m  uel- 

0000 0000 0000 0 

0 . . . -  . I  . O D O D . . . O .  

0 0 0 \ o 0 0 0 0 0 1 m 0 0 0 0 m 0 u m o  
PJ u r G 2  

O O O U  O.y?C 1 0 0 0 0 0 ~ O O L A  

0 c-4 
4 

0 0  0 00 000000 
0 ” 1 0 ‘ 9 ” ; ~ “ 0 0 0 ,  . .  I I ~ ~ C O ? O ? ~ W T ’  . I  e .  

O u 0 c - 4 \ o 0 ~ 0 0 l a 0 0 0 0 o o “ a  .-( * z Q \  m e m c n  

i( 000 0000 000000 

. . . . . .  
000~000001~000000c-4~t co m m o  4 

a 2  

742 



Tables 425 through 427  give  the r a t i o s  of percentages abcve the  

m a x i m u m  q u a n t i f i a b l e  l i m i t  between seasons.  

bo th  percentages were above t en .  I n  comparing f i r s t  seasor. ( f a l l )  t o  

second season (summer) €or b rea th ,  daytime personal  a i r  and overnight 

outdoor a i r ,  t he  percentages f o r  f i r s t  season were gene ra l ly  higher.  

While f o r  overnight personal  a i r ,  second season tended t o  be higher .  

F i r s t  and t h i r d  season percentages above the  maximum q u a n t i f i a b l e  l i m i t  

were compared i n  Table 426.  For b rea th  and overn ight  personal  a i r  the  

percentages  f o r  f i r s t  season tended t o  be h ighe r  wh i l e  f o r  daytime 

personal  a i r  and daytime outdoor a i r  t h i r d  season (win ter )  was usua l ly  

h ighe r .  I n  comparing second and t h i r d  seasons ( see  Table 427) overnight  

personal  a i r  and daytime outdoor a i r  tended t o  have t h e  h igher  percent- 

ages  i n  t h e  second season while  daytime personal  air  was gene ra l ly  

The r a t i o  i s  given only i f  

h ighe r  i n  the  t h i r d  season. 

The percentages measurable €or  t h e  t h r e e  seasons by season, media 

and compound a r e  given i n  Table X-106 of t h e  appendix. For b rea th ,  

water and t h e  personal  airs,  t h i r d  sezson tended t o  have t h e  h ighes t  

percentages.  

The weighted summary s t a t i s t i c s  f o r  those wi th  a l l  t h ree  seasons of 

The a r i t h m e t i c  and geometric d a t a  are g iven  i n  Tables  428 through 4 3 3 .  

means were tested o v e r a l l  using a program SURREGR (8-11 espec ia l ly  

designed t o  analyze weighted survey d a t a ,  

h ighes t  mean i f  a s i g n i f i c a n t  d i f f e r e n c e  was found between seasons.  

b rea th  and water  t h e r e  w a s  a tendency f o r  the  s t a t i s t i c s  t o  be h ighes t  

i n  the  f i r s t  seascn ( f a l l )  and lowest i n  the  t h i r d  (win ter ) .  For 

overn ight  personal  a i r ,  t h e r e  w a s  a l s o  a s l i g h t  tendency f o r  f i r s t  

seasen t o  be h ighes t  and t h i r d  seilson t o  be lowest .  For daytime per- 

sona l  a i r ,  t h i r d  season showed some i n c l i n a t i o n  t o  be h ighes t  w i th  

second season  (summer) lowest.  

P.n a s t e r i s k  was placed by t h e  

For 

F igures  110 through 113 show box p l o t s  by season €o r  b rea th  and 

daytime personal  a i r  f o r  l , l , l - t r i c h l o r o e t h a n e ,  t e t r ach lo roe thy lene ,  

- n,p-dichlorobenzene and - m,p-xylene. These p l o t s  show t h e  v a r i a t i o n  

between seasons  among the  d i f f e r e n t  compounds. 

t h e r e  w a s  some tendency t o  have t h e  h ighes t  va lues  i n  t h e  t h i r d  season 

w h i l e  f o r  b r e a t h  no o v e r a l l  t r end  appeared. 

For daytime personal  a i r  

7 4 3  
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Figures 114 through 118 show the medians by seasm and media for 
chloroform, trichloroethylene, styrene, ethylbenzene and ,-xylene, 
While breath showed a tendency to have the highest medians in the first 
season followed by the second season with the lowest medians in the 
third season, no other media exhibited any type of overall trend. 

Figures 119 through 139 give scatter plots between seasons of the 
natural logarithms of the concentrations for 1,l,l-trichloroethane, 
tetrachloroethylene, Î  m,p-dichlorobenzene, ethylbenzene and --xylene 
for breath and tetrachloroethylene for overnight and daytime personal 
airs. As previously, one w a s  added to each number before the log was 
taken so each plot starts at 0. The lines represent the mid QL values 
for the compound for the two seasons. 
and an "X" represents one or both not measurable. 
lack of correlation between the seasons. 

An "0" represents both measurable 
These plots show the 

Tables 434 and 435 give the weighted summary statistics for per- 
sonal air and outdoor air exposures averaged over the 24-hour period and 
over the three seasons. In comparing personal to outdoor air, the 
summary statistics were generally higher for personel 2ir. Most notable 
were l,l,l-trichloroethane and m,p-dichlorobenzene. 
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GREEWSBORO, NOF.TH CAROLINA AND DEVILS LAKE, 
Introduction 

Twenty-four respondents in Greensboro, 
during May 1982 and twenty-four in Devils 
October 1982. Sarrples were collected for 

NORTH DAKOTA COWARED 

North Carolina were surveyed 
Lake, Ncrth Dakota during 
breath, water, overnight 

personal air and daytime personal air. Five fixed site outdoor air 
samples were collected from Devils Lake and six from Greensboro. These 
sample sizes are too small to have any meaningful analysis. Therefore, 

fixed site outdoor air is not included in this report. Samples were 
collected and chemically analyzed for twenty-two different volatile 
compounds. 
Percent Detected - 

The volatiles chloroform, benzene, trichloroethylene, tetrachloro- 
ethylene, styrene, dichlorobenzene, - o-xylene and - m,p-xylene all 
showed over fifty percent measurable in breath samples for both sites as 

shown in Table 4 3 6 .  In addition, l,l,l-trichloroethane for Devils Lake 
was over fifty percent measurable. In water samples chloroform and 
bromodichloromethane showed over fifty percent measurable for both 
sites. In addition, dibromochloromethane and tetrachloroethylene were 
over fifty percent for Greensboro. Conmon to both sites showing over 
fifty percent for overnight personal air were l,l,l-trichloroethane, 
tetrachloroethylene, - m,p-dichlorobenzene, ethybenzene, 2-xylene, and 

- m,p-xylene. Greensboro also had chloroform, styrene, and benzene 
showing over fifty percent measurable. Both sites had six common 
compcunds ‘for daytime personal air. They were 1,1,1-trichloroethane, 
tetrachloroethylene, m,p-dichlorobenzene, ethylbenzene, 2-xylene, and 
- m,p-xylene. 
Greensboro. Over all rcedia, Oevils Lake had a tctal of 25 volatile 
compounds in excess of fifty percent mezsurable; while Greensboro had a 
total of 29.  

In addition, benzene was over fifty percent measurable for 

Toluene, bromofom, 1,2-dichloroethane, carbon tetrachloride, 
- o-dichlorobenzene, and dibrcmochloropropane showed less than twenty 
percent measurable over all four media. 

Generally, for volatiles, breath, overnight personal air, and 
daytime personal air showed sircilar patterns in percentages measurable. 
Water had its own distinct pattern. . 

79 1 



Table 4 3 6 .  WEIGHTED PERCENTAGES 
YEASURABLE (Z above 

i.e., X 

OF INDIVIDCALS WITH CONCENTRATIONS 
quantifiable limit -- 
measurable) 

- -.- - - -  - -- - =--.e ----- 
Breath (2) Water ( X )  

Greens- Devils Greens- Deviis 
Volatile boro Lake boro Lake 

o-L/ ( 2 3 )  ( 2 4 )  ( 2 4 )  
i/ Vinylidene Chloride . 

Chl or o f o m  68.4 65.3 92.6 100. 
1,2-Dicfiloroethane 4.37 5.47 0.00 2.29 
f,l,l-Trichloroethane -0- a4,7 24 .O 42.3 
Benzene 80.4 96.6 --- 0.00 
Carbon Tetrachloride 5.38 10.9 3.25 0.00 
Trichloroethylene 68.3 51 - 8  5.21 5.29 
Bromodichloromethane 0.00 0 -00 92.6 73.1 
Dibromochloromethane 0.00 0.00 92.6 18.5 * 
Toluene --- e-- --- 29.7 

100. 95.3 74.7 0.00 
16.5 44.0 * 0.00 2.29 

Tetrachloroethylene 
Chlorobenzene 
Bromof o m  4.37 0.00 0.00 7.58 --- --- D ib r orno ch lo r op r opane 
Styrene 63.5 57.0 0.00 
m,p-Dichlorobenzene 71 *5  59.3 0.00 2.29 
o-Dichlorobenzene 2.25 7.39 
E thy lbenzene 90.3 80.0 --- 0.00 
o-Xylene 90.3 65.8 

0 .oo 0 .oo 

- --- -- - 
--- I- 

&-xylene 84.9 80.0 --- 0.00 
----.--.--------------------------------------.-----------------------~ 

Volatile 

Vinylidene Chloride 
Chlorof o m  
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Senzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
I! ib r 0n.o chloronce t h 2n e 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Bromoform 
Dibromochloropropace 
S t yre ne - m,p-Dichlorobenzene 
o-Dichlorobenzene 
E thy lbenz ene - o-Xylene 
m,p-Xylene 

- 

- 

Overnight 
Personal A i r  (%) 
Greens- Devils 
boro Lake 

( 2 4 )  ( 2 3 )  

65.2 
13.5 
72.6 
65 .O 
6.41 
8 .46  
0.00 
0.00 
--I 

66.4 
0.00 
0.00 
0 .oo 

1.21 
0.00 

57.1 

100. 
100. 
100. 

22,o 
1 7 * 3  
90.6 . 

14  .O 
39.2 
1 4  .O 

--- 

0 .oo --- 
7 3  .O 
14 .O 
0 .oo 
0 .oo 

0 .oo 
0 .oo 

6 0 . 1  * 
90.6 * 
96.6  

L-- 

Daytime 
Personal Air ( X )  
Greens- Devils 
boro Lake 

( 2 4 )  ( 2 4 )  

46.8 
10.2 
76.4 
55.6 

37.6 
4.29 

0.00 
0 -00 -- 

50.0 
0.00 
0.00 
0 .oo 

c.90 
0.00 

41 .O 

95 .o 
95.0 
95.0 

24.1 

79.7 
8.59 

--- 
7.58 

0.00 
0.00 

32.7 

-_- 
74.1 
7.15 
0 .oo 
0.00 

1.30 
10.6 
66.5 * 
85 .O 

--- 

.- 90.8 
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Vinylidene Chloride 
Chlorof om 
1 2-Di'chloroethane 
l,l,l-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Bromodichloromethane 
Dibromochloromethane 
Toluene 
Tetrachloroethylene 
Chlorobenzene 
Br om0 form 
Dibromochloropropane 
Styrene - m,p-Dichlorobenzene 
- o-Dichlorobenzene 
E thy lb enzene 
o-Xylene - m,p-Xylene 

1-05 
0.80 

0 - 8 3  
0 . 4 9  
1.32 

--- 
I .05 
0.37 

--- 
I .08 
1.21 
0 . 3 0  
1.13 
1.37 
1.06 

--- 
0.93 
0.00 
0.57 

--- 
0.98 
1.27 
5.01 

--- 
0.00 
0.00 

--- 
0.00 

2.96 
0.78 
0.80 

0 . 4 6  
0.22 
0.00 

--- 

-- 
0 * 9 1  
0.00 

-e- 

--- 
0*90 

l .66 
1.10 
1.03 

-e- 

1.94 
1.19 
0.96 

0.57 
1.15 

--- 

--- 
0.68 
0.00 

--- 
1.30 
0.00 
1.43 
1.12 
1.05 

Sample Size. 
Vinylidene Chloride is not reported for air and breath due to low 
breakthrough volume. 

less. 
* T-test for difference i n  % detected significant at .05 level or 

--- Indicates compound was missing f o r  this media and site. 
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The ra t ios  i n  Table 436 were obtained by d iv id ing  t h e  Greensboro 

va lue  by t h e  Devi l s  Lake value.  O f  t he  13 va lues  computed f o r  brea th ,  8 
were g r e a t e r  t han  one. O f  the  f i v e  obtained f o r  water, 2 were g r e a t e r  

than  one, but  of t he  remaining t h r e e ,  2 were g r e a t e r  than  0.90. O f  t h e  

t e n  r a t i o s  c a l c u l a t e d  €or  overnight  personal  a i r ,  4 were g r e a t e r  than 

one. Ten r a t i o s  were obtained f o r  daytime pe r sona l  a i r .  Eight  were 

g r e a t e r  than one. Excluding water, 4 v o l a t i l e  r a t i o s  were g r e a t e r  t han  

one for t h e  3 remaining media, The v o l a t i f e s  were chloroform, ethylben- 

zene, E-xylene and m-p-xylene. . -  

There w a s  a s i g n i f i c a n t  d i f f e r e n c e  between percent  de tec ted  a t  t h e  

p = .OS l e v e l  fer chlorobenzene f o r  brea th .  The same w a s  t r u e  f o r  

dibromochloromethane f o r  water; e thylbenzene and 2-xylene f o r  overnight  

personal  a i r  and ethylbenzene f o r  daytime personal  a i r .  
Sumary  S t a t i s t i c s  

Tables  437 through 440 give  t h e  weighted summary s ta t i s t ics  f o r  

those  v o l a t i l e  compounds whose weighted percentages  wi th  measurable 

concen t r a t ions  were g r e a t e r  than twenty percent .  The t a b l e s  were 

organized by media wi th  bo th  sites on t h e  same page f o r  easier compari- 

sons.  

F igures  140 through 146  show t h e  75th p e r c e n t i l e s  and t h e  medians 

f o r  both Devi l s  Lake and Greensboro f o r  t h e  va r ious  v o l a t i l e  compounds 

by media. 

Table 437 con ta ins  the  s t a t i s t i c s  f o r  b rea th  f o r  Greensbcro and 

Devils Lake. Benzene, t e t r ach lo roe thy lene ,  m,p-dichlorobenzene, and 

=-xylene showed r e l a t i v e l y  l a r g e  a r i t h m e t i c  means ranges,  and geo- 

metric means. Ethylbenzene showed a r e l a t i v e l y  l a r g e  geometric mean 

a l s o .  The l a r g e s t  a r i t h m e t i c  means, medizns, geometric means, and 

ranges f o r  b r e a t h  f o r  Devils Lake were l , l , l - t r i c h l o r c e t h a n e ,  benzene, 

t e t r ach lo roe thy lene ,  e thylbenzene,  and - m,p-xylene. Of t h e  above, 

- m,p-dichlorobenzene was unique t o  Greensbcro; and l , l , l - t r i c h l o r o e t h a n e  

and ethylbenzene were unique t o  Devi l s  Lake. 

For Greensboro t h e  t h r e e  h i g h e s t  medians were beczene, te r rachloro-  

e thy lene ,  and - m,p-xylene. For Devils Lake t h e  top  t h r e e  were benzene, 

l , l , l - t r i c h l o r o e t h a n e ,  and t e t r ach lo roe thy lene .  The top  two geometric 

means for Greensboro were t e t r ach lo roe thy lene  and beczene. 

geometric means €o r  Devils Lake were the  saxe 8s t h e  a r i t h m e t i c  means. 

The top f o u r  
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Table 640 shows the ratios (Creensboro/Devils Lake) for a l l  medis f o r  

means, median, geometric neans, and the maximum value. For breath only 

m,p-dichlorobenzene was greater than one for a l l  four cases. 
The only significant difference between the arithmetic means was 

for benzene and for the geometric means were for chlorobenzene and 
ethylbenzene. 

Figures 140 and 141 for breath clearly show the values for almost 
all compounds for both the 75th percentiles and the medians to be higher 
for Devils Lake than for Greensboro. The only exceptions were the 
medians for m,p-dichlofobenzene and ethylbenzene. 
ence was slight. 

Even here the differ- 

Table 438 contains the weighted summary statistics for water for 
both Greensboro and Devils Lake. All statistics except for median QL 
for Greensboro were largest for chloroform and dibromochloromethane. 
The largest for Devils Lake Were chloroform and toluene. Tetrachloro- 
ethylene was unique to Greensboro and toluene is unique to Devils Lake. 

Of the volatlles common to both sites, chloroform, l,l,l-trichloro- 
ethane, bromodichloromethane, and dibrcmochloromethane, Greensboro's 
arithmetic mean, median, geometric mean, and range was as large, if not 
larger, than Devils Lake. All the ratios for chloroform, bromodichloro- 
methane, and dibromochlorornethane for water were much larger than one as 
shown in Table 441.  

Figure 142 shows the 75th percentiles and medians for both sites 
Their range was from 4.13 to a high of 92.5. 

for water. Of the four chemicals shown, Greensboro had much higher 
concentrations for chloroform and bromodichloromethane. The remahing 
twc chemicals were about equal. 

Both chloroform and bromochloromethane showed a significant differ- 
ence between the arithmetic means and the geometric means. 

Table 439 shows the weighted sumnary statistics for overnight 
personal air for both sites. The four highest arithmetic means, ranges, 
and geometric means for Greensboro were l,l,l-trichloroethane, beczene, 
m,p-dichlorobenzene, and - m,p-xylene. Tetrachloroethylene and 2-xylene 
also had fairly large arithnetic means, geometric meilns, and medizns. 
Benzene and styrene were unique to Greensboro. Devils L a k  highest 
arithmetic means, medians, geometric means, and ranges were l,l,l-tri- 
chloroethane, tetrachloroethylene, - m,p-dichlorobenzene, and =-xylene. 
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f o m  chloroe thane  chloromethane chloromethane * 

F i g u r e  14*- 75th p e r c e n t i l e s  and medians compared f o r  Greensborc 
and Devils Lake for water. 
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O-xylene also had a relatively large value for arithmetic mean, median, 
a ~ d  geometric mean. 

The ratio for the arithmetic mean, median, geometric mean, and the 
maximum values were greater than one for chloroform, m,p-dichloroben- 
zene, 2-xylene, =-xylene, and ethylbenzene as shown in Table 441. 

The only significant difference between arithmetic means was for 
chloroform and for the geometric means was f o r  chloroform and ethylben- 
zene. 

Figures 143 and 144 give the 75th percentiles and medians f o r  both 
sites for overnight personal air. Of the nine chemicals reported, 
Greensboro was higher for chloroform, m,p-dichlorobenzene, ethylbenzene, 
- o-xylene, and =-xylene. 

overnight personal air, the levels of the compounds have been similar 
for each media, i.e., if a volatile was high f o r  one site it tended to 

So far, for both sites from all three media, breath, water and 

be high for both sites. 
Daytime personal air weighted summary statistics f o r  both sites 

were given in Table 440.  For Greensbro l,l,l-trichloroethane had by 
far the largest ‘values for arfthmetic mean, standard error, median, 75th 
percentile, geometric mean, and range. $u-xylene showed a fairly large 
median and geometric mean. The largest arithmetic means, geometric 
means, and ranges for Devils Lake were for l,l,l-trichloroethane, tetra- 
choroethylene, 2-xylene and m,p-xylene. Benzene and styrene were unique 
to Greensboro while chlorobenzene was unique t o  Devils Lake. The two 
sites were not quite as similar f o r  daytime personal air as they were 
for the other three media. 

There are no significant differences between t he  means. 
Figures 145 and 146 show the 75th percentiles acd medians for both 

Greensboro was higher f o r  all chemicals sites for daytime personal air. 
except for the median for tetrachloroethylene and the 75 th percentile 
f o r  ethylbenzene. 

Table 441 shows the ratios between sites for the arithmetic mean, 
median, georcetric mean and the maximum value were greater than one for 
l,l,l-trichloroethane and trichloroethylene. 

802 



Ik 

PI ‘ I  
4 
d 
u 

3 
m ca 

c w  
c o d  

& 
0 
ru 

.. 
0 
0 cn 
E al 

i I I I I I I I 1 I i 
W a 45 ht 0 a3 \D e N 0 N 0 

N N 4 rl 4 4 4 



c 
U en 
F 

0 0 0 0 0 0 0 o r n o  
00 fi \D v) -3 m -J. 4 

0) 
E 

804 



ll 

c a 
2 
C 

4 
0 cn 
C m 

II 

C 
C 
rl 

1 

U 

1-Io 0 m o o 0  
C U I 0  o m ~ o u o v ) o  & e . .  . . . . . . . .  
u-l a J m o m m o ~ m l n a u  
b V  hld 4 4 

& I +  

P4 

m 0 l n O O c o h l ~ a 3 c n  a L u d m N u O l n u m m  E/ G O . .  . . . . . . . .  

805 

19 . ? & ? .  . . .  

. . . . . . . .  $6 0 0 0 0 0 0 0 0 



aJ 
I-i 
.rl 
u 

0 
&.I 
0 P 

I 
I 

d 
9 U N 0 a3 \o U CV 0 
rl 4 d rl 

Ll 
0 
k 

Q, 

m 
c1 

cn 
n 
ri 
3 
9) c 

U 
C 
0) 

80 6 



* N  a 
p l c  C 
- a J  m pln 

G 
k 
0 
P 
ul 
t 
ai 
6; 

0 0 0 0 0  
h In F) d 

0 0 0 0 
In m 4 o\ 
7 4  4 4 

CI 
c 

UaJ 
I n b  
h O  

1 1 1 I I I I t t 
co \D U N 0 U N 0 

4 d F! 7-4 

\o 

80 7 

I l l  
C 
aJ 
I-l 
h 
X 

AI 

k 
t; 

000540 



Table 441. RATIOS OF WEIGHTED SLPDlARY STATISTICS 
(GREENSBORO/DEVILS LAKE) 

Volat iles Mean Median Mean Max 
Chlorof o m  0.75 0.23 0.53 1.84 
Senzene 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
Ethylbenzene 
@-Xylene 
m , p-Xy lene 

- 
- - 

Chloro f om 
l,l,l-Trichloroetbane 
Bromodichloromethane 
Dibromochlorornethane 

0.32 
0 .66  
0.59 
0.18 
0-35 
2.75 
0.29 
0.40 
0.43 

0.27 
0 .61  
0.49 
0.08 
0.77 
1.52 
1.07 
(3.44 
0.84 

RATIOS FOR WATER SAMLES 

92.5 115. 

33.9 43.4 
13.2 20.2 

0.75 1 .oo 

0.24 
0.82 
0.66 
0.13 
0.44 
1.30 
0.89 
0.80 
0.79 

0.42 
0.70 
0.23 
0.30 
0.26 
2.00 
0.21 
0 .34  
0.42 

RATIOS FOR CVERNIGPT PERSONAL AIR 

64.6 65.2 
@ , 7 5  0.71 

32.4 11.2 
12.5 4.13 

Chlorof o m  
l,l,l-Trichloroethane 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
m,p-Dichlorobenzece 
o-Xylene 
=-Xylene 
E thylbenzene 

- - 

3.09 
0.33 
0.30 
0,52 
0.19 
1 . 9 2  
1.58 
1.26 
1.7-4 

4.64 3.55 
0.65 0 .40  
1 -32  0.88 
0.53 0.65 
0.27 0 .40  
2 . 2 3  1.58 
1.24 1.65 
1.05 1.41  
0.76 2.48 

RATIOS FOR DAYTIEE PER29y-G AIR 
Chlorof o m  0.62 4.26 2.49 

Trichloroethylene 1.59 7 -92 1.22 

E thy lb eszene 0.29 2.07 I .  98 

l,l,l-Trichloroethane 1-50 3.04 1.80 

Tetrachloroethylene 0.21 0.76 ' .  0.72 
m,p-Dichlorobenzene 0.71 1.10 1.40 

o-Xy lene 0.19 1.40 1 . 3 4  
m,p-Xy lene 0.26  1.18 1.14  

- 
- 

1.96 
0.10 
0.27 
I .27 
0.14 
0.31 
1.37 
1.55 
1.82 

0.15 
1.03 
1.62 
0.03 
0.20 
0.12 
0 .!I5 
0.09 
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Cor re l a t ions  Betweer ,  Media -- - 
Table 442 conta ins  Spearman c o r r e l a t i o n s  f o r  b rea th ,  overn ight  

personal  a i r ,  daytime personal  a i r s  by si te.  S i g n i f i c a n t  c o r r e l a t i o n s  

among a l l  combinations of media f o r  both s i t e s  were found f o r  t e t r a c h l o -  

roe thylene  and - m,p-dichlorobenzene. All t h r e e  combinations for Devils 

Lake f o r  l , l , l - t r i c h l o r o e t h a n e  were a l s o  found t o  be s i g n i f i c a n t .  The 

highes t  number of s i g n i f i c a n t  c o r r e l a t i o n s  a c r o s s  a l l  v o l a t i l e s  was 

e i g h t  a n d - t h i s  w a s  for Devils Lake between overnight  personal  a i r  acd 

daytime personal  a i r .  

Summary 

Table 443 is  a summary of the  magnitude of compcund levels by 

media .  A compound w a s  reported as h igh  i f  t h e  % detec ted  w a s  g r e a t e r  

than  50%, otherwise a s  Pow. 

i n  one s i t e ,  it was also high i n  the  second s i te .  The only  except ion  

f o r  b r e a t h  w a s  f o r  chlorobenzene where Dev i l s  Lake was high and Greens- 

boro was low. For water ,  Greensboro w a s  h igh  f o r  dibromochloromethane 

and Dev i l s  Lake was low. The same w a s  t r u e  f o r  t e t r ach lo roe thy lene .  

The only  non-agreement €or  overnight  pe r sona l  a i r  was f o r  chloroform 2nd 

w a s  high for Greensboro and low f o r  Dev i l s  Lake. A l l  compcnds agreed 

€o r  daytime personal  a i r .  

Mostly when a compound was r epor t ed  as high 

From looking a t  t he  median i n  Table  441,  t h e  r a t i o s  seemed t o  

i c d i c a t e  t h e  values f o r  b rea th  generaf ly  were h ighe r  fisr Devi l s  Lake 

than  f o r  Greensboro. 

media. The four r a t i o s  f o r  water ranged from 1 t o  115. For overnight  

person a i r  5 of t h e  9 were g r e a t e r  t han  one. Six of the  8 f o r  daytime 

personal  a i r  were g r e a t e r  than one. 

However, t he  oppos i t e  w a s  t r u e  f o r  t he  rest of t h e  
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FIRST STAGE SOCIOECONOMIC AND PROXIMITY STRATA 

Socioeconomic status and proximity t o  a potential point source of air 

emissions were used to stratify the first stage sample of area segments as 

shown in Table 8. The purpose of this stratification was to represent 
population segments expected to have differing levels of risk for exposure 
to toxic substances. 

The point sources listed in Tables A-1  and A-2 were used to define the 
proximity strata. High potential exposure strata were defined t o  be those 

areas within 1.5 kilometers of at least one point source. In Bayonne and 

Elizabeth, New Jersey, the residential areas included in the high exposure 
strata were primarily upwind of the point sources. I f  there were 

residential areas downwind of the point sources. these would have been 

included by using a siighly wider downwind proximity range (between 1 .5  and 
2.0 kilometers). Areas bordering high exposure strata were designed to be 

moderate exposure strata when they were intersected by major thoroughfares. 
A l l  other areas were designated to be low potential exposure strata. 

* 
t 

Socioeconomic stratification was the second dimension of the first 

s t a g e  stratification. The concept underlying this dimension of 

Stratification was that social and economic characteristics of individuals 
may be related to their potential exposure to the monitored organic 

chemicals. Hence, a measure of socioeconomic status was defined and used 

as the second dimension of stratification. The socioeconomic index was 

defined at the Census Tract level based upon 1970 Decennial Census data .  

The socioeconomic index was computed as  a function of the value of 

owner-occupied dwelling units, the monthly rent of renter-occupied dwelling 
units, and family income of the families living n the Census Tract. The 
1980 Census data were used because it was necessary to complete 

identification of the strata p r i o r  to availability of comparable 1980 
Census data. 

* 
Upwind and downwind are based upon prevailing wind directions as 
determined from "wind roses" obtained form the National Climatic Data 
Center of the National Oceanic and Atmospheric Administration. 
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Table A . l :  POTENTIAL POINT SOURCES USED IN MAPPING PROXIMITY 
STRATA IN BAYONNE, N E W  JERSEY 

Exxon Corporation, Exxon Chemical Company Division 
Location: Foot of East 22nd St. 

Bayonne, NJ 07002 

IC1 Americas Inc., Plastics Division 
Location: E. 22nd St. and Ave, J .  

Bayonne, NJ 07002 

Kenrich Petrochemicals, Inc. 
Location: 

Bayonne, NJ 07002 

Mobay Chemical Corporation, Dyestuff Division 
Location: 169 W. 52nd St. and Hobart Ave. and.2nd St. 

Bayonne, NJ 07002 

N L Industries, Inc., N L Chemicals Division 
Location: 

Bayonne, NJ 07002 

Rona Pearl Inc. 
Location: E. 21st and E. 22116 St. 

Bayonne, NJ 07002 

Southern California Chemical Co., Inc. 
Location: Foot of East 22nd St. 

Bayonne, NJ 07002 

Texaco, Inc. 
Location: Constable Hook 

Bayonne, NJ 07002 

White Chemical Corporation 
Location: Foot of East 22nd St. (closed September 30, 1981) 

Bayonne, NJ 07002 
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Table A.2 :  POTENTIAL POINT SOURCES USED IN MAPPING PROXIMITY 
STRATA IN ELIZABETH, N E W  JERSEY 

Allied Chemical Corporation, Chemicals Company 
Location: 100 N. Ave. East 

Elizabeth, NJ 07201 

American Can Company, Metals Recovery Division 
Location: 700 Kaplowski Rd. 

Elizabeth, NJ 07202 

American Cyanamid Company, Industrial Chemicals Division 
Location: 

Linden, NJ 07037 

Chevron, U.S.A., Inc., N .  E. Division 
Location: 330 S. Front St. 

Elizabeth, NJ 07202 

Ernkay Chemical Company 
Location: 319-325 Second St. 

Elizabeth, NJ 07206 

Reichhold Chemicals, Inc. 
Location: 726 Rockefeller St. 

Elizabeth, NJ 07202 

Tenneco Inc., Tenneco Chemicals, Inc .  
Location: 830 Magnolia Ave. 

Elizabeth, NJ 07201 



I I -_ - -__ . .- - _. __ . - - 
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Exxon Chemical Company 
IC1 American 
Kenrich Petrochemicals 
Mobay Chemical Corp. 
Rona Pearl, Inc. 
Southern California Chemical Co. 
Texaco, lnc. 
White Chemical 
Efkay Plastics 

Potential Point Sources Used in Mapping Proximity Strata in Bayonne 
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LEGEND 
Bayonne 

Stratum - Description 

1 

2 

3 

4 

5 

Low exposure proximity, higher socioeconomic status 

High exposure proximity, higher socioeconomic status 

High exposure proximity, lower socioeconomic status 

Moderate exposure proximity, lower socioeconomic status 

Low exposure proximity, lower socioeconomic status 

Census Tracts 

104,105,112 

101, 115 

108, 109, 116 

107, 113, 114 

102, 103, 106, 710, 111 
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Potential Point Sources Used in Mapping Proximity Strata in Elizabeth 
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LEGEND 

Socioeconomic status" and proximity to potential sources in 
Bayonne and Elizabeth, New Jersey 

Strata Description - 
1.9 
2 
8 8  
4,7 
5, 6 

Low exposure proximity, higher socioeconomic status 
High exposure proximity, higher socioeconomic status 
High exposure proximity, lower socioeconomic status 
Moderate exposure proximity, lower socioeconomic status 
Low exposure proximity, lower socioeconomic status 

Bayonne Census Tracts by Strata 

Census Tracts 

104,105.112 
101, 115 

107,113,114 
102, 103, 106, 110, 111 

io4 109,116 

Stratum 

1 
2 
3 
4 
5 

Elizabeth Census Tracts by Strata 

Census Tracts Stratum 

314,316,318319 6 
307,308,310,311,312,313 7 
301,302,303,304,305,306,309 8 
315,317, 320,321 9 

'Based on 1970 Census data. 
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APPENDIX B 

MAPS SHOWING THE LOCATIONS OF NORTHERN NEW JERSEY 

SAMPLE SEGMENTS 
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I . .  . 

MAPS SHOWING THE LOCATIONS OF NORTERN N E W  JERSEY 
SAMPLE SEGMENTS 

The locations of the Northern New Jersey sample segments are shown on 

the maps in this appendix. The sample segments are outlined with heavy 

black lines and marked with their sample segment numbers. The Bayonne 

sample segment numbers are from 01 to 4 4 ,  inclusive. However, segment 

number 09 does not appear on the Bayonne map. This segment was Bayonne 

Ocean Terminal, a military reservation; it was dropped from the sample as 

an ineligible first stage unit. 

The sample segment numbers for the Elizabeth sample are from 02 to 6 6 ,  

inclusive. Again, one segment was dropped due to ineligibility. Segment 

number 01 was dropped from t h e  sample because this sample first stage unit 

represented a ship at dock at the time of the 1980 Decennial Census. 
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APPENDIX C 

. MAP SHOWING THE LOCATIONS OF THE DEVILS LAKE 

SAMPLE SEGMENTS 
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First Stage Sampling Units for Devils Lake, North Dakota, Fall 1982. 
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APPENDIX D 

MAP SHOWING THE LOCATIONS OF THE GREENSBORO 

SAMPLE SEGMENTS 

' 
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APPENDIX E 

DATA COLLECTION INSTRUMENTS 

( a )  Household Screening O u e s t i o n m i r e  

( b )  Study Quest ionnai re  

( c )  24-Hour Exposure and Activity Screener  
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. STUDY ON TOXIC CHEMICALS IN 
ENVIRONhlENTAL AND HUMAN SAMPLES 

Conducted bv: 
Re%ertch Tr;anglr lnrlilutt 
P.O. Box 12194 
Rcsearch Triangle Park, North Carolina 27709 

QU ESTlON NAIRE 

WEALTH. A L L  RESULTS WILL BE SUMMARIZED FOa GROUPS OF P E D D ~ E ;  NO 
INFORMAJI3M ABOUT INDIVIDUAL PERSONS WILL DE nfLEASC0 WITMoVT ?WE 
COYSENT OF THE INDIVIDWAL. WMILE YOU ARE NO? REOUIRED 20 RESPOND. 

0 MAKE ?ME RESULTS OF TMlf SURVEY COMPRE. 

Jrudy numbet: [m] 
Area IIUIIIMI: 13 Slte number: 0 $egment'numbrr: r] Hourehold number: 

Panicqmt number: 1 7 1  
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First, I would like ro ask some general questions about you. 

8. 

9. 

1 0. 

11. 

12. 

13. 

(4 .  

1s. 

16. 
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0. Mor olltndo vw haw vouthour lm8lrd lor p?1119 Nrvrr Wceklv Montbiv 1.I V w r l v  

Next, 1 wou:d like to ask some questions regarding your general physical status. 

3). 

1 2. 

33. 

ar .  

as 

36 

37. 

38. 

17 1 
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Next. I would like to ark some questions regarding your diet. 

a9 

40 

41 

. 41 
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Lastly, I woutd like to ark some qucsrioni about your residence and household. 

4 J  

44 

4 5. 

4. 

w .  

48. 

49. 

50. 

51. 

WTERVIEWER 1NFORMAT;ON 

I r n r w r r r r  numwr: ' i i J  
COMMENTS 
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STUDY NUMBER 
Date: -2- 

In rn 

LLf B e l l . .  . . . . . . . . . . . . . . . . . .  t r r r o i s . t o n .  W r M  .................... - - 
F,,?! . . . . . . . . . . . .  .......- 33 Ck*Y ........................... - 0 

c_ - {AI P o ; k . .  .................. ...................... - 
'II _I 

15 NDPXOI~  101s e rmu ................... - ...... . . . . . . . . . . . .  
.................. a Fvrcntru,t . . . . . . . . . . . . . . . .  ___ 16 C*nnrdrusr*.etr. -e- 

pJ Pou*trr II_ 

I_liJ Fiorrn trult . . . . . . . . . . . . . . .  - U I I L . .  ........................... - E 
............. . . . . . . . . . . . . . . . . . . . . . . . . . .  (II t,nmdfru,t..  .-, 0 18 h e r . .  - 
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A P P E N D I X  F 

RECOVERY OF DEUTERATED v o L a n L E  ORGANICS FROM SPIKED TENAX GC 

SMfPLING CARTRIDGES USED IN FIELD SAWLING 
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TABLE F-1. RECOVERY OF BEn'ZEh'E-d II\: FIELD SAMPLESa 
- GREENSBORO, Ne - 

.-.13L - - - -  -I - .  

' Medium K % Recovery 2 S . D .  (BRSD) 

A 1  1 6 80 2 22 ( 2 8 )  

a 
-- 

Benzene-d 'was added t o  sampling c a r t r i d g e  p r i o r  t o  sampling, sampling 
and analysis conducted and amount determined by GC/MS. 6 

TABLE F-2. RECOVERY OF BESZEHL-~ IN FIELD SAYPLES~ 
- SECOSD SEASOS NEW ~ E R S E Y  - 

--- 
Medium T !% Recovery 2 S.D. (ZRSD) 

Pe r sona l  16 100 37 ( 3 7 )  

70 1 14 (20) Br ea t 11 5 

a 
_I - 

Deute ra t ed  benzene (benzene-d ) was added t o  sampling car t r idge p r i o r  
t o  sampling, sampling and ana?ysis conducted and amount recovered  
de termined  by G C / M S .  . .  

. C. 

, 
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c 

TABLEF-3. RECOVERY OF BENZEXE-d IS FIELD SAMPLES 
- FIRST SEASON NEW JERSES - 

% Recovery 2 S.D. (3RSD) Median of Instrument N 

Breath 15 77 2 23 (29) 

Fixed-site 5 96 2 38 (19) 

Persona 1 28 83 2 21 ( 2 5 )  

LKB-2093 

Varian CH-7 

16 $6 2 22 (26) 

10 80 2 26 (32) 

Finnigan 3300 22 85 p 22 (26) 

A13. Media/All Instruments 48 82 2 22 (26 )  

a 
- .- 

II_ 

Deuterated benzene (benzene-d ) was added to sampling cartridge p r i o r  
to sampling (known amount), sampling and analysis conducted and amount 
recovered determined by GCiXS. 

6 .  

TABLE F-4. RECOVERY OF BEXZENE-d IN FIELD SA41PLESa 
- DEVILS LAKE, Kfij - 
-I 

Medium ' h' % Recovery f S.D. (%RSDl 

A l l  6 87 2 23 (27) 

a 
_I__ -*.. - .  p- 

Benzene-d6 was added to sampling cartridge prior to sampling, 
sampling and analysis conducted and amount determined by GC/MS. 
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